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ie ~ Consult us on your cutting 
and welding problems. 


TORCHWELD EQUIPMENT COMPANY 
230 NORTH CARPENTER STREET CHICAGO 


Manufacturers of High Grade Cutting and Welding Equipments, 
Welding Materials, Fluxes, Supplies and Accessories 











Publish Monthly by the Welding Engineer Publishing Co. Entered as Second Class Matter Jan. 20, 1916, at the Post Office at Chicago, Ill., Under 
Act of March 3, 1879. 
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cutting has been possible for months 


W hat Oxweld 
has done 

for others 
Oxweld can 
do for you, 








have been teaching the trade how 
to cut cast iron—swiftly, cleanly, 
advantageously. 

Cast Iron cutting, for so many years 
considered an impossibility, has long 
since passed the experimental stages and 
has become an accomplished fact, an 
every-day operation that every Oxweld 
user can do with his standard Oxweld 
Type C-6 Cutting Blowpipe. 

The cast iron melting pot pictured 
above is a fair example of what this 
handy cutting torch is doing. 

The pot was 12 feet in diameter with 
a wall thickness of from 3 to 5 inches 
and was severed in 2 hours and 35 
minutes, 

No special equipment was used. The 
Oxweld Type C-6 Cutting Blowpipe was 
the only tool employed. 


VOR many months Oxweld Engineers 


The facility with which cast iron is 
now cut has solved many knotty prob- 
lems for metal workers. Dismantling old 
machinery, beveling heavy parts for 
welding, reducing big castings for han- 
dling as scrap, removing or altering cast 
iron structural members, are a few of 
the better known operations that have 
ceased to be difficult because of Oxweld 
research and enterprise. 

Uxweld Service Engineers, stationed 
in more than fifty centrally situated 
cities will gladly show you how to cut 
cast iron properly. 

Write, wire or telephone to the near- 
est address below for immediate at- 
tention. 


An illustrated book, “Oxweld Can 
Do It,” is yours on request. It tells 


what Oxweld is doing for others. 


OXWELD ACETYLENE COMPANY, Newark, N. J., Chicago, San Francisco 
World’s largest maker of Equipment for Oxwelding and Cutting Metals 


SALES REPRESENTATIVES IN THE PRINCIPAL CITIES OF THE WORLD 
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Buyers’ Index 


Readers of Ghe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding xg faemereed ana 
supplies. Che advertising section includes the principal | manufactu: ‘ers 





ACETYLENE (Compressed in Cylinders) 

Air Reduction Sales Co. 

Commercial Acetylene Supply Co. 

Linde Air Products Co. 

Universal Oxygen Co, 

Prest-O-Lite b 
ACETYLENE (Dissolved) 

Air Reduction Sales Co. 
ACETYLENE GENERATORS 

Air Reduction Sales Co. 

Bermo Supply Co. 

Carbic Mfg. Co. 

Davis-Bournonville Co 

Imperial Brass Mfg. Co. 

The Alexander Milburn Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Smith's Inventions, Inc. 

superior Oxy-Acetylene Machine Co. 

United States Welding Co. 

Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co. 
ALUMINUM FILLER RODS 


Alr Reduction Sales Co. 
Bermo Supply Co. 
Burdett Oxygen. Co. 
Wm. Cramp & Sons 
Electric Arc Cutting & Welding Co. 
Iron City Foundry Co. 
Kentucky Oxygen-Hydrogen Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
Hauck Mfg. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Mach. Ce 
Torchweld ulpment Co. 
United States elding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 
ALUMINUM FLUX 
Air Reduction Sales Co. 
Alloy Welding Products Co. 
American Flux Co. 
Burdett Cxygen Co. 
Kentucky Oxygen-Hydrogen Co. 
Cortland Wel Compound Co. 
penne BE Co. 
The Imperial Brass Mfg. Co 
Hauck fg. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Morey Flux & Chemical Co. 
Oxweild Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
Torchweld uipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 
ALUMINUM SOLDER 
Air Reduction Sales (o. 
Burdett Oxygen, i. 
Hercules Mfg. 
Liberty Wel wey Co. 
ANNEALING FURNACES 
Aeroil Burner Co. 
Buffalo Dental Mfg. Co. 
General Electric Co. 
Universal Oxygen Ce 
aumee A, Ey Shisid Cc 
e ‘o 
chicago Bre & Co, 
Electric Arc Cutting & Welding Co. 
ASBESTOS GLOVES 


Air Reduction Sales Co. 
Asbestos Products Co. 


Burdett Oxygen Co. 
Chicago Bye Shield Co. 
F. D. um & Co. 


Imperial Brass Mfg. Co. 
Universal Oxygen Co. 
SHEET PAPER 
Air Reduction Sales Co. 
aaectes — 
gen 

pore Dowrnenyilte te 

F. D. Farnum & Co. 

Imperial Brass Mfg. Co. 
Ques —— ve. 

or Oxy-Acetylene Machine Co 

Onteed States Welding Co. 
Universal Oxyge “Ey 
SLOW TORCHES “tAectytene) 
See “Torches” 


— = handles big work with ease. 





ochester 
elding 
orks 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
sconomy. 


Nine years’ experience. 


Rochester Welding Works 
349 Orchard St., Rochester,N.Y, 
S. W. MILLER, M. E., Proprietor 

















Unusual Welding Problems 


are an everyday occurrence in our 
shop. We go anywhere, take the 
big and little jobs. We use Oxy- 
Acetylene and Electric Arc proc- 
esses. 


Boller Welding and special tanks 
our specialty. Our ten-ton crane 


Telephone or write for particu- 
lars. 


Chicago Welded Products Co. 


226 WN. Carpenter St., Chicago 





a 








BOOKS (Relating to Welding) 
The Welding Engineer 
Electric Arc Cutting & Welding Co 


“RASS AND BRONZE FLUX 
Air Petuation Sales Co. 
Burdet 


Co. 
Cortland ing Compound Co. 
Hauck Mfg. Ce. 


Kentucky Oxygen-Hydrogen Co. 
The Imperia! Brass Mfg. Co 
Modern mae egg te | Co. 

United States Wel ding Co. 
Oxweld Acetylene Co. 


Smith’s Inventions, Inc. 
superior Oxy-Acetylene Machine Co 
uipment Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co 
TER WIRE 


Air Reduction Sales Co. 


Uni 4 . 
Torchweld Equipment Co. 


BRAZING OUTFITS 
Buffalo Dental Mfg. Co. 
Hauck Mfg. Co. 


Imperial “prose Mfg. Co. 
Smith’s Inventions, Inc. 

' Superior Oxy-Acetylene Machine Co 
Torchweld Hquipment Co. 


Central Steel & Wire Co. 

Wm, Cramp & Sons 

Electric Arc Cutting & Welding Co 
Burdett Oxygen Co. 


Hauck Mfg. Co. 

Bermo Supply Co. 

Davis-Bournonville Co. 

Kentucky Bay Ga Mvasoeen Co. 

The Imperi Mfg. Co 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machines Ce 

tN he Equipment Co. 

United States Welding Co. 

Universal Oxygen Ce. 

Victor Oxy-Acetylene Equipment Co 
CABLE (For Leads) 

Electric Arc Cutting & Welding Co 

General Electric Co. 

Transportation Engineering Corp 
CARBIDE (Calcium) 

Farmers Standard Carbide Co 

Gas Tank Recharging Co. 

Shawinigan Products Corp. 

Union Carbide Sales Co. 
CARBIDE (Compressed in Cakes) 

Carbic Mfg. Co. 

i CARBON (Blocks, Paste, Etc.) 

National Carbon Co. 

U. S. Welding co 

Electric Arc Cutting & Welding Co 
CARBON REMOVING TORCHE® 

See “Torches” 


CAST IRON FILLER RODS AND FLUX 

Air Reduction Sales Co. 

Bermo Supply Co. 

Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 

Central Steel & Wire Co. 

Cortland Welding Compound Co. 
Wm. Cramp & Sons 

Electric Are Welding & Cutting Co 
Iron City Foundry Co. 
Davis-Bournonville Co. 

Kentucky Oxygen-Hydrogen Co. 
Hauck Mfg. Co. 
International Oxygen Co. 

Modern Engineering Co. 

The Imperial Brass Mfz. Co 
Oxweld Acetylene Co 

Imperial Brass Mfg. Co. 

Page Steel & Wire Co. 

John A. Roebling’s Sons Co. 
Smith's Inventions, Inc. 

Superior Oxy-Acetylene Machine Co 
Standard Mfg. Co. 

Torchweld Equipment Co. 
Transportation Engineering Corp. 
United States Welding Co. 
Universal Oxy Co. 

Victor Oxy-Acetylene Equipment ( 


PPER FLUX 
Air Reduction Sales Co. 
Imperial Brass Mfg. Co. 
RODS (Elec. Arc) 
Electric Arc Cutting & Welding Co 


Wm. Wharton, Jr., & Co. 
ELECTRIC ARC WELDING OUTFIT® 
Electric Arc Welding & Cutting Co 
General Electric Co. 

Gibb Instrument Co. 
Lincoln Elec. Co. 
Westinghouse Elec. & Mfg. Co 

ECTRODE HOLD 


Electric Arc Welding & Cutting © 
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Renewal | 
Not-Repair 


The Lawrence Patent 
process is the only way 
of economically— and 
dependably — repairing 
your scored cylinders. 

















Lawrence Service Plants 


Buffalo, 10 Summer St. 
Chicago, 1522 Michigan Ave. 
Cleveland, 6529 Euclid Ave. 
Detroit, 85 Meldrum Ave. 
Milwaukee, 18 Martin St. 











It is fully protected by its pat- 


== ents—and in vital respects dif- 


fers entirely from any appar- 
ently similar methods of achiev- 
ing the same end. It has never 
been known to fail; no scored 
cylinder repaired by the Law- 


rence process has ever given == 


out. 














Lawrence Service Plants 


Minneapolis, 14 N. 9th St. 
New York City, 355 W. 57th 
St 





Pittsburgh, 5102 Baum Blvd. 
San Francisco, 116 Hyde St. 











Service Stations Thruout United States 


Full particulars for representation in open territory upon request 


eg Jay 


Established c 7 1862 





L. LAWRENCE & CO. 


NEWARK, N. J. 


Home Office: 292 Halsey St. 





General Blectric Co. 

Gibb Instrument Co. 
Transportation Engineering Corp. 
Roy O. Williams 





ELEOTERO 

GENERATING EQUIP 
Burdett Oxygen Co. 
The Electrolabs Co. 
International Oxygen Co. 


Universal Oxygen Co. 
RODS (Swedish iron) 
Air Reduction Sales Co. 
Bierman-Everett Fdy. Co. 
Burdett Oxygen Co. 
Bermo Supply Co. 
Central Steel & Wire Co. 
Wm. Cramp & Sons 
Kentucky Oxygen-Hydrogen Co. 
Electric Arc Cutting & Welding Ce. 
Davis-Bournonville Co. 
Hauck Mfg. 
Modern Engineering Co. 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co 
Page Steel & Wire Co. 
Superior Oxy-Acetylene Machine Co. 
Transportation Engineering Corp. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 
Weldit Acetylene Co. 
FILLER RUDS (Tobin Bronze) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bermo Supply Co 
Central Steel & Wire Co. 
Bierman-Everett Fdy. Co. 
Davis-Bournonville Co. 
Kentucky Oxygen-Hydrogen Co. 
International ygen Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co 
Page Steel & Wire Co. 
Superior Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 
FILLER RODS (Vanadium Steel) 
Air Reduction Sales Co. 
Bermo Supply Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co 
Central Steel & Wire Co. 
Universal Oxygen Co. 
Wm, Cramp & Sons 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Reid-Avery Co. 
Torchweld Equipment Co. 
éuperior Oxy-Acetylene Machine Co 
United States Welding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 
FIREPROOF PLASTIC 
Bermo Supply Co. 
National Carbon Co. 
U. 8S. Welding Co. 
FLUE WELDE (Electric) 
General Electric Co. 


Air Reduction Sales Co. 

American Flux Co. 

Cortland Welding Compound Co 

Anti-Borax Compound Co. 

Imperial Brass Mfg. Co. 

Krembs & Co. 

Modern Engineering Co. 

Smith’s Inventions, Inc. 

Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co. 
FURNACES ( 

Buffalo Dental Mf. Co. 

General Electric Co, 

Hauck Mfg. Co. 

Universal gen Co. 
PREHEATING FURNACES 

Buffalo Dental Mfg. Co. 

Giest Mfg. Co. 

Hauck fe. Co. 

Imperial Brass Mfg. Co. 

Modern Engineering Co. 

Superior Oxy-Acetylene Machine Co 
GAS BURNERS (Preheating) 

Air Reduction Sales Co. 

Superior Oxy-Acetylene Machine Co 

Universal Oxygen Co. 
GAS FLOW INDICATORS 

Hydrex Engineering Co. 
GAUGES 


U. 8S. Gauge Co. 
RS (Oxygen or Hydrogen) 
urdett Oxygen Co. 
The Blectrolabs Co. 
International Oxygen Co. 
Universal Oxygen Co. 
GLOVES (Welders Ashestos) 
Asbestos Products Co. 
Burdett Oxygen Co. 
Chicago Eye Shield Co. 
Davis-Bournonville Co 
Electric Are Cutting & Welding Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 
F. D. Farnum & Co. 


LES 

Chicago Bye Shield Co. 

J. E. Histed 

Geo. 8. Johnston Co. 

The Alexander Milburn Co. 
Imperial Brass Mfg. Co. 

Modern Engineering Co 


LYTIC OXYGEN AND HYDBOGER 
MENT 


Metal & Thermit oop. 
PREHEATING FURNACES 


THE WELDING ENGINEER 


Transportation Engineering Corp. 
Victor Oxy-Acetylene Equipment Co. 
Willson Goggles, Inc, 


GRINDING MACHINES 
Transportation Engineering Corp. 
Wodack Electrical Tool Corporation. 

ENING FURNACES 
Buffalo Dental Mfg. Co. 
General Electric Co. 

Hauck Mfg. Co. 

HOSE (Oxygen and Acetylene’ 
Air Reduction Sales Co. 
Burdett Oxygen Co. 

Bermo Supply Co. 

Buffalo Dental Mfg. Co. 
Davis-Bournonville Co. 
Kentucky Oxygen-Hydrogen Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 

Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld uipment Co. 

United States Welding Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment Co. 


HOSE UNIONS 
Air Reduction Sales Co. 
Bermo Supply Co. 
K-G Welding & Cutting Co. 
Hauck Mfg. Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Vo 
Torchweld Equipment Co. 
Universal Oxygen Co. 
HYDROGEN 
Burdett Oxygen Co. 
California Compressed Gas Co. 
Gas Products Association 
Electrolytic Oxy-Hydrogen Laboratories, Inc 
International Oxygen Co. 
Universal Oxygen Co. 


HYDROGEN PLANTS 


Burdett Oxygen Co. 
Electrolytic Oxy-Hydrogen Laboratories, inc 
International Oxygen Co. 
Universal Oxygen Co. 
KEROSENE PREHEATING TORCHES 
Air Reduction Sales Co. 
Hauck Mfg. Co. 
The Imperial Brass Mfg. Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 
NEEDLE VALVES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
The Bastian-Blessing Co 
Universal Oxygen Co. 
Bermo Supply Co. 
Buffalo Dental Mfg Co. 
Federal Brass Works. 
General Welding & Eqpt. Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
ITROGEN 


N 
Air Reduction Sales Co. 
Linde Air ucts Co. 
OLL BURN (Preheating) 


Modern Engineering Co. 
Oxweld Acetylene Co. 


H. A. Smock 
Superior Oxy-Acetylene Machino Co. 
OXYGEN (Compressed in Cylinders) 


Air Reduction Sales Co. 

Burdett Oxygen Co. 

California Compressed Gas Co. 
Gas Products Ass'n. 
International Oxygen Co. 

The Linde Air Products Co 
Swift & Co. 

Universal Oxygen Co. 


OXYGEN AND HYDEOGEN GENERATING 
PMENT 


EQUI 

The Electrolabs Co. 
Burdett Oxygen Co. 

Gas Products Assn. 
International Oxygen Co. 


Universal Oxygen Co. 
PIPE WELDING 


Natural Gas and Oil Fuel) 
Giest Mfg. Co. 
Imperial Brass Mfg. Co. 


PRESSURE GAUGKs 


ett Oxygen 
Davis-Bournonville Co. 
Federal Brass Works. 
Hauck pie. 


Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Prosetes Oxy-Acetylene Machine Co 


. uge Co. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
REGULATING VALVES (Acetylene) 
Air Reduction Sales Co. 


(Artificial or 
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The Bastian-Blessing Co. 
Burdett’ Gera ~~" 
jurde gen 
Davis-Bournonville Co. 
Federal Brass Works. 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
or -Acetyiene Machine «> 
Torchweld uipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Universal Regulator Co. 
Victor Oxy-Acetylene Equipme: , 
REGULATING VALVES (Hydrogen, 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Burdett Oxygen Co. 
are Supply Co. 
ederal Brass Works. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Universal Oxygen Co. 
Weldit Acetylene Co. 
Universal Regulator Co. 
Harris Calorific Co. 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machin: 
Smith’s Inventions, Inc. 
Torchweld Equipment Co. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment 
REGULATING VALVES (Oxygen) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Bermo Supply Co. 
Imperial Brass Mfg. Co. 
Smith’s Inventions, Inc. 
Universal Oxygen Co. 
Victor Oxy-Acetylene Equipment 
SAND BLAST 
Transportation Engineering Corp 
ORED CYLINDERS 


L. Lawrence & Co. 

SEAM WELDERS (Electric) 
General Electric Co. 
LDERS 


Hercules Mfg. Co. 
Liberty Welding Co. 
_— 8S (Oxy-Acetylene Welding and 


Air Reduction Sales Co. 

The Bastian-Blessing Co. 

Bermo Supply Co. 

—— ~* Co. 

urdett gen Co. 

Davis-Bournonville Co. 

Federal Brass Works. 

International Oxygen Co. 

The Imperial Brass Mfg. Co 

K-G Welding & Cutting Co 

Modern Engineering Co. 

Victor Oxy-Acetylene Eqp’. Co 

K atucky Oxygen-Hydrogen Co 

Th. Alexander Milburn Co. 

(‘xu sld Acetylene Co. 

P.-st-O-Lite Co. 

Sm'th’s Inventions, Inc. 

Superior Oxy-Acetylene Machine Co 

The Thermalene Co. 

Torchweld Equipment Co. 

United States Welding Co. 
TORCHES (Ox9-Hydvo 

-Hydregen Welding and 
Cutting) . : 


Air Reduction Sales Co. 
The Bastian-Blessing Co. 





Texas Headquarters for Welding 
and Cutting. The Best Equipped 
Plant in the State. 


Southern Welding & Machine Co. 
212-14 College Street 


San Antonio, Texas 





Burdett Oxygen Co. 
Federal Brass Works. 
Davis-Bournonville Co. 
International Oxygen Co. 
The Imperia) Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine (o 
Smith's Inventions, Inc. 
Torchweld Equipment Co. 
United States Welding Co. 
ae —— Co, 
ctor or. cetylene Eqpt. Co 
TANK CONNECTIONS (Oxygen and Avet 
lene Adaptors) 
Air Reduction Sales Co. 
International Oxygen Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
The Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 
Universal Oxygen Cc 
THERMAL AS 
The Thermalene Co. 
THERMIT WELD 


ING 
Metal & Thermit Corp. 
TORCHES ( 


© and Kerosene Prehest 


Air Reduction Sales Co. 
Buffalo Dental Mfg. Co. 
The Imperial Brass Mfg. Co. 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 
34 in. x 2 in. (Lump) 
2 in.x % in. (Egg) 
1%in.x % in. (Nut) 
Y% in. x 1/12 in. (Quarter) 


for Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 
the use of one of these sizes of Car- 
bide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, Ill. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA 
Birmingham......+++++. 1916 Morris Ave. 
Mobile....--seesccees 16 S. Commerce St. 
Montgomery.........++-; 114 N. Perry St. 

ARIZONA 
Phoenix. ...ccessceres 42 S. Central Ave. 

ARKANSA 
Wt, Genith...cdcsvsscarcons 23 S. Ninth St 

CALIFORNIA ° 
PrOOEGs 000s be tbeaerveernnsace 932 H St. 
Los AngeleS........-.+e¢. 639 Gibbon St. 
GACTAMGRIO << ccccrccrscresssesese 217 O 8t. 
San Diese. ..<ccesecs Seventh and J Sts. 
San Francieco.......-seeers Balfour Bidg. 

COLORADO 
Denver...... Nineteenth and Wazee Sts. 

CONNECTICUT 
HartGoed.. « +05% 30200496 412 Trumbull St. 


DISTRICT OF COLUMBIA 
Washington........ 501 Second St., N. E. 
FLORIDA 


Oo 
Jacksonville ..sevscacececsks 13 Cedar St. 
POMGR. oc00 eb Gabianech oes 805 Tampa St. 
GEORGIA 
Atleghté... osv«nisaaeeeuso4 P. O. Box 1594 


Savannah, Ogeechee Canal, S. of Bay St. 
P. O. Box 78 


ILLINOIS 
Chicago..... 122 So. Michigan Boulevard 
DeentGl . « 00«6sesee eee 133 W. William 8t. 
Mast Gt. LeWiRe cscchessccs 700 Broadway 


Phones Bell-Bridge 320, 
Kinloch-St. Clair 320 
Marion..315 8. Granite St., P. O. Box 747 
Monmouth.......0..- 124 E. Archer Ave. 
Peories..0+éuebosdens 100-110 Edmund S8t. 
Phones Main 700-701, Interstate 7000 
Quincy...828 Vermont St., P. O. Box 255 
GpringelGss 1664s 217 South Fourth St. 
Hreatel. vcsewnsnee cece 702 East Elm St. 





UNION 


INDIANA 
Evansville... ccccccccces 1601 Illinois St. 
Fort Wayne.....-sccccces 2216 Broadway 
Indianapolis...... 110-112 S. Alabama St. 


Phones Bell-Main 2410, 
Independent 27-474 


Terre Haute. .....cs.0s 921 Wabash Ave. 
IOWA 
Davenport... ccecsecvces 118 Harrison 8t. 
Des Moines.......... Third and Elm Sts. 
Dubuque....... 8th and Washington Sts. 
Fort Dodge..... Central Ave. at 16th St. 
Ottumwa..... 207-9-11 S. Washington St. 
Sioux City..925 Fourth St., P. O. Box 398 
WOterlee..cccccess 1209 East Fourth 8t. 
KANSAS 
Ee eer: 109 W. Third St. 
Serre 154 N. Fifth St. 
Wichita....Douglas and Sycamore Aves. 
P. O. Box 951 
wasted (atea | 
Louisville. ....ccccsceces 126 E. Main St. 
Middlesboro....... 1701 —_— Ave. 
LOUISIAN 
New Orleans........... nia6 Toulouse St. 
NE 
Portiame. .cccccccsessese 11 Exchange S8t. 
MARYLAND 
pee oe 19 E. Lombard St. 


Cumberland....53 Third Nat’l Bk. Bldg. 
Salisbury...Mill St., Opp. Fulton Station 
TTS 


MASSACHUSETT 

ee a ere ee Napier St. 
WORGSERSE oc cc cccccvesesés 15 Federal St. 

MICHIGAN 
po | Se Federal and Junction Aves. 
Grand Rapids..500 Shawmut Ave., N. W. 
Hancock. .....eecs First Nat'l Bank Bidg. 
Iron Mountain...... 513 Stephenson Ave. 
TN Perr 172 South Water St. 
PEMEROBOR oc cc ccccs 303 W. Western Ave. 
Saginaw..... 1830-1840 N. Michigan Ave, 
OP re eee 

eRe 
Minneapolis............. 34 N. First St. 


Phones Nicolice 7121, 
Tri City-Automatic 38634 


Viseieia. 2 cccccdeeueeans 413 Chestnut St. 
MISSISSIPPI 

Po, ee 1312 Washington St. 
MISSOURI 

Ones Cite .casseueen 1422 St. Louis Ave. 

Se. SOGOGR. + cccce 920 Sixth St., Sta. ‘“‘A.” 

BE. LOWS... ces (See East St. Louis, Ill.) 
NEBRASKA 

Omaha 


ew @:dreie Oidieaen 1007-9-11 Jones St. 
Union Sta. P. O, 
NEW JERSEY 


I 6 nc ns ewen West and Clinton Sts. 
VOTES <. 0.5.00 «eam 251-55 Ridgewood Ave. 
NEW YORK 
Eee re eee 108 Third Ave. 
eee ern eee 21 Jarvis St. 


Phones Long Distance 467, 
York State 210, Bell 2450 


a, PEROT 1336 Genesee St. 
Geneva...... Exchange St. & R. R. Place 
pence) Rdg ST Te ea Bee aes 
pS eee 11 New York Ave. 
Kingston..... O’Neil St., Near Broadway 
PE: DOD caaoneeneced Jabieeaewiacs 
eee eee Smith St. 
and N. Y., N. H. & H. R. R. Tracks 
i, SO ee i Ss 135 Hotel St. 
bk a Oe re 438 Court St. 
Whitehall 


bare autre maith GM 22-23 Main St. 


NORTH —. 





Charlotte... .cscccsces 05 W. First St. 
Wilmington 13 N. Front St. 
PRADO 2c con ccvcteccesence P. O. Box 149 
NORTH DAKOTA 
POPES. ccccvces Fifth St. and Second Ave. 
OHIO 
COMGOM . 6s 0 000 618 Mulberry Road, S. E. 
Cincinnati..67 Plum St., Phone Main 682 
Cleveland........ 601 The Citizens’ Bldg. 
Ns S502 0.55 o0euale 310 Dublin Ave. 
NG f ibas vccccede 812-828 E. First St 
SS ea 338 East High St. 
Mansfield...40 West Third St., Phone 69 
Steubenville...... 324-343 N. Seventh St. 
ZOO vobeccescgshdesenn 414 8S. Erie St. 
Youngstown..... Jones and Brittain Sts. 
NS | eee Main and 2nd Sts. 
OKLAHOMA 
GRIGHGGAR . i cccccesees 4 West Park Place 
Co eee 1-11 N. Boulder St. 
OREGON 
Portion’. <2 sssicncses 15th and Hoyt Sts. 
PENNSYLVANIA 
DORVOE «0 0655000080588 0h5 359 Beaver St. 


DuBois....Weber Ave. and Franklin St. 
East Greensburg. -Clark and George Sts. 
a eee ee 1426 Chestnut St. 
p PEPER Te Tee Te [256 S. Tenth St. 
Johnstown, Messenger St. and B. & O. R.R, 
PICtROUTER cc cc cccctusscesees 

eee 1202 Chamber of Commerce “‘Blag. 


Pottsville....Railroad and Sanderson 8t. 
ere Penn Ave. and Vine 8t. 
Shamokin......... Fifth and Walnut Sts. 
Williamsport....... Canal and Court Sts. 


SOUTH CAROLINA 
Charleston..3 N. Liberty St., Phone 2716 


TENNESSEE 

Contteney 600d 00000660 0:08 ° 

627 Volunteer State Insurance Blag. 
Knoxville.......... 426 West Depot Ave. 
CO eer 671 South Main St. 
Nashville........ 195-107-109 Broadway 

TEXAS 

See Wood and Market Sts. 


El Paso..First and Kansas Sts., Phone 50 
SEOMEOOR: cv cscccncnsiesqntanness eeccces 
.-Baker and Cedar Sts., P. O. Box 1214 
Bam ABIRIG. 6c ccvwecsecvcs 115 Medina St. 
Waco..Thirteenth & Mary Sts., Phone 23 


UTAH 
Salt Lake City..108 W. Second South St. 
VIRGINIA 
Lynchburg.... 1324 Commerce St. 
eR Serr rene 613 Front St. 
Richmond 18th and Cary Sts. 
WEST a 





BIVORCIG....vscvccerceves 195 Roanoke St. 
Charleston..Broad St. and K. & M. R. R. 
Elkins....... Railroad Ave. and First St. 
is SUERTE r er eee ~— os 
Huntington...Seventh Ave. & Eighth St. 
Morgantown...... 178 Clay St., Phone 20 
po 48rd and McCulloch St. 
WASHINGTON 
a SETTER tee eee 1103 First Ave. 
Spokane..162 So. Post St., Phone Riv-96 
WISCONSIN 
eR ae eee Front and King Sts. 
pS ere 513-19 Williamson St, 
ee Ree 120 Jefferson St. 


CARBIDE IS EASILY OBTAINABLE EVERYWHERE 
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Cutting 


Philadelphia, Pittsburgh, Chicago, 





Norfolk 101-113 Eleventh St. 








20 YEARS OIL BURNER EXPERIENCE 


J PREHEATERS 


Welding 


TORCHES 


Any Length Desired 
for Any Gas Desired 


K - G Welding and Cutting Co., Inc. 


Home Office and Factory 
556 West 34th St., N. Y. City 


SALES OFFICES: 
Springfield, Mass. 






WRITE FOR BULLETIN 103 
Hauck Manufacturing Co. 


126-134 Tenth St. 
BROOKLYN. N. Y. 





(Kerosene ) 


| 
Will reduce your Weld. | 
ing Costs to the very | 
Lowest Minimum, a; | 
well as Producing a | 
Perfect Weld. A Sav. | 
ing of from 30 to 60 per | 
cent in Oxy-Acetylene | 
Alone makes the Pur. ' 
chase of a Hauck Pre. | 
heater a Highly Profit. | 
able Investment. 





@Mauck Mfg. Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co. 
Oxweid Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Westinghouse Electric & Mfg. Co. 
Bermo Supply Co. 

Burdett Oxygen Co. 
Davis-Bournonville Co. 

Federal Brass Works. 
International Oxygen Co. 
Kentucky Oxygen-Hydrogen Co. 
Modern Kngineering Co. 
Prest-O-Lite Co. 

Smith's inventions, Inc. 

H. A. Smock 

Superior Oxy-Acetylene Machine Co. 
Universal Oxygen Co. 

The Alexander Milburn Co. 

The Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 

Oxweld Acetylene Co. 


TRUCKS (Cylinder Carriers) 


Air Reduction Sales Co. 
Davis-Burnonville Co. 

The. Imperial Brass Mfz Co. 

The Alexander Milburn Co. 

Modern Engineering Co. 

buperior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 

United States Welding Co. 
Universal Oxygen Co. 





The Bastian-Blessing Co. 
Air Reduction Sales Co. 
Burdett Oxygen Co. 

VALVES (For Oxygen Cylinders) 
Air Reduction Sales Co. 
International Oxygen Co. 

Safety Car Heating & Lighting Co. 
Universal Oxygen Co. 

WELDING APPARATUS (Electric) 
Electric Arc Welding & Cutting Co. 
General Electric Co. 

Gibb Instrument Co. 

Lincoln Elec. Co. 

U. S. Light & Heat Corporation 
Westinghouse Elec. Mfg. Co. 

WELDERS’ GLOVES 

Air Reduction Sales Co. 

Asbestos Froducts Co. 

Chiiago Eye Shield Co. 

Electric Arc Cutting & Welding Co. 
International Oxygen Co. 

Servicised Products Co. 

The Imperial Brass Mfg. Co 
Transportation Engineering Corp. 
Universal Oxygen Co. 

WELDERS’ GUGGLES 
Air Reduction Sales Co. 

Burdett Oxygen Co. 

The Imperial Brass Mfg. Co. 
Chicago Eye Shield Co. 

J. E. Histed 

International Oxygen Co. 
Geo. S. Johnston Co. 
Modern Engineering Co. 


Transportation Engineering ‘ 
Universal Oxygen Co. 
WELDERS MASKS 
Chicago Eye Shield Co 
Electric Arc Welding and Cutting 
General Electric Co. 
Geo. 8S. Johnston Co. 
Torchweld Equipment Co. 
Transportation Engineering ‘ 
WELDING RODS AND WIRE 
Air Reduction Sales Co. 
Electric Arc Cutting & Welding Co 
Atlas Foundry Co. 
Bierman-Everett Fdy Co 
Burdett Oxygen Co. 
William Cramp & Son 
Central Steel & Wire Co 
Iron City Foundry Co. 
Kentucky Oxygen-Hydrogen Co 
The Imperial Brass Mfg. Co 
International Oxygen Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Page Steel & Wire Co. 
Reid-Avery Co. 
John A. Roebling’s Sons C 
Torchweld Equipment Co. 
Transportation Engineering Corp 
Universal Oxygen Co. 
WIRE AND CABLE (Asbestos Insulated) 
Central Steel & Wire Co 
D. & W. Fuse Works, Genera! El: 
Servicised Products Co. 


ALPHABETICAL INDEX TO ADVERTISERS 


A 

Air Reduction Sales Co..........0505ee0e 59 
Anti-Borax Compound Co 55 
Ec oh ceecccccccncesedeevens 58 
Asbestos Products Co.........scecccescees 47 
Attias VPOUMGTG GOeccjccccsccvccccccccecece 58 
Bastian-Blessing Co., The............... 30-31 
By GD Ges caw ce encase cccececetes 58 
Bierman-Everett Fdy. Co........eeeeeee:. 9 
The Buckeye Welding & Sup. Co.......... 58 
Butinio Bemtal Bie. CB... cccccccvcscce 55 
POUT GNSS BIND COi ccc cece cccccccccescess 20 


Se CR a cen are eeetss ceva ceeewes 45 
California Compressed Gas Co............ 3 
Ce ee SO cnwanccoeanteeees 57 
Cee ee rs ot cov eeeteecnne 56 
Chicago Welded Products Co.............. 4 
Commercial Acetylene Supply Co......... 49 
Cortland Welding Compound Co........... 10 
Fe 3 fF Sa ee 15 
Davis-Bournonville Co. ........cccecccccee 47 
EK 
da ee a nn eee 11 
Blectric Arc Welding & Cutting Co........ 58 
Se Sn GN. Wo seadlecceselonceeaséére 54 
F 
Farmers Standard Carbide Co............ 57 
G 
SE ee Gia nc tcnsevetscceendanes 33 


EY CD Wtdb co eeesssbeewweeeees 13 
Gas Tank Recharging Co.............e+.-. 11 
ee DE “Seco resccerccéveeessens 21 
H 
Hauck Manufacturing Co.............+6..- 8 
SLE, EIDcccceccosccescmecetsebere 57 
ct Oats és © aque piete aie eaten 17 
Hydrex Engineering ce Nennchieenacrakian 56 
Bases Meee Bee, GO... sc cc cccccsesices 16 
pmetermetieeel Oeymem Co... .....ccccecececs 
eG GG . ee 58 
J 
Geo. S. Johnston Co. Sao 2edersosesens 47 
Kentucky Oxygen-Hydrogen Co rey ye 
K-G Welding & Cutting Co................ s 
L 
ee MUR, . . cone os ct uesehe won 4, 56 
Ss Teen GO. ccccvcontoawebens 22 
CG ND GID. ncoos sc cicce cueseueede 14 
i CE GRE + cc eeees tacsteetentdees 5 
M 
co Uwe OS :  , SPUTEEE Eee 
pe PT Ce re 19 
Morey Flux & Chemical Co..............+. 58 
Modern Engineering ° Loess abeee enone © ack 10 
Oxwel@ Acotyleme CO... ...ccccccccccccccs 2 
Paws Gteed GB Wire Co... cc cscccccwsscses 35 


The Prest-O-Lite Co., Inc 
R 


ee , 10 
Rochester Welding Wks ‘ 


John A. Roebling’s Sons Co 


8 

Safety Car poatting & Lighting 
H. A. Smock 

Superior Oxy-Acetylene Machine 
Southern Welding Machine Co. s 
os 6. Se ee ! 
Shawinigan Products Corporation. 

Smith’s Inventions, Inc. 


The Thermalene Co........... . a 
Torchweld Equipment Co....... Front Cover 
Transportation Engineering Corp ‘ 


U 
Union Carbide Sales Co........ 
United Marine Contracting Corp 
> i EI... bc ecechanepe ce 
United States Welding Co...... 
Universal Oxygen Co........- 


Vv 
Victor Oxy-Acetylene Eqpt. Co 


w 
Westinghouse Elec. Mfg. Co.. 
Wm. Wharton, Jr., & Co., inc 


Willson Goggles, Inc..... 
Wodack Electric Tool Corporatio: 
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Universal Oxygen 
SHEBOYGAN °"s 
Company wisconsin 


MANUFACTURERS 

















Most 
efficient 
generator 
for 
producing 
Oxygen 
and 
Hydrogen 


PRICES 
AND 
PARTICU- 
LARS 
ON 
REQUEST 





_ 
ELECTROLYTIC OXYGEN & 
HYDROGEN CELL MODEL C 








Welding Rods 


CAST IRON 
MALLEABLE IRON 
NORWAY IRON 
NICKEL STEEL 
VANADIUM STEEL 
CAST ALUMINUM 
MANGANESE BRONZE 
TOBIN BRONZE 


FLUXES FOR WELDING 
ALL MATERIALS 


QUALITY GUARANTEED 


Bierman-Everett 
Foundry Co. 


133-153 So. 20th St. _Irvington, N. J. 


























SOLFRUNT 
(Patented) 





Trade Mark 


DEVELOPED TO MEET THE RE- 


‘QUIREMENTS OF THE INDUSTRY— 


U. S. oxy-acetylene gauges have con- 
clusively proven they are superior in every 
way. 

THE DESIGNS ARE PATENTED and 
embody exclusive features. 


INVARIABLY THEY ARE USED: ON 
THE BEST EQUIPMENT— in every line. 


U. S. GAUGE CO. 
37 Liberty St., New York, U.S. A. 


Chicago Detroit Boston 


Philadelphia 
New Orleans San Francisco 


Birmingham Montreal 


Distributing Agents Thruout the World 
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We Can Save You Money On 
GAS and OXYGEN 


WELD~-A-CasT 
FLUXES 


*“Weld-a-cast” is a scientific combination of 
chemicals, that causes the metal to melt rap- 
idly shortening the operation, thus economiz- 


ing in time, gas and oxygen. 


““Weld-a-cast’’ adheres readily to the hot 
welding rod which picks up just enough and 
none is wasted; it does not blow away but 
melts at once; it eliminates blow holes and 


leaves the metal soft. 


Write for Free Samples 


CORTLAND WELDING CompounD Co. 
Cortianp, N. Y. 





Blue Label 


ENGINEER 














— NOW. 


Write for prices and start to reduce your costs 










MULTI-SEAT REGULATORS 
have four seats instead of one, 
but cost no more. 











Modern Engineering Company 
23rd and Walnut Streets - - 





St. Louis, U. S. A. 








/ “RACD" MILD STEEL WELDING WIRES 
ELECTRIC 
| > 
To _ ' 











From — REID-AVERY COMPANY 


1434-36-38 Brandywine St. 
PHILADELPHIA, PA 











a ” 


° 
Mild oo Electrodes 
or 
Electric Welding 








/ “RAD” WILD STEEL 





“RACO” 


Electrodes and 
Welding Wire 


is the adopted standard with’ the largest shipbuilders, rail- 
roads and industrial plants. 


The mild steel used in the manufacture of “Raco” Elec- 
tric Welding Wire is made by the open hearth process, 
the wire is made by the Reid-Avery Co., which should 
not be confused with jobbers. 


We are in position to furnish the following sizes out of 
stock bh”, 4%”, de”, we” and 4%” diameter. 


“Raco” Electric Welding Wire is sold subject to rejection 
from any cause. 


Furnished in coils or straightened and cut any length. 
Samples cheerfully submitted for testing. 





he oe 





WELDING WIRES 
OXY-ACETYLENE 
Carrey CSieteecieend 








o— 





From — REID-AVERY COMPANY 


1434-36-38 Brandywine St. 
PHILADELPHIA, PA 











“Raco” Soft Iron Rods for 
Oxy-Acetylene Welding 


REID-AVERY CO. 


1434-38 Brandywine St. 
Philadelphia, Pa. 





Yellow Label 


“RACO” MILD STEEL 
“RACO” COVERED 


Te 


from —-REID-AVERY COMPANY 

















a 
“Raco” 
Covered Electrodes 
for 
A. G & D.C. Welding 


Green Label 


“RACO"MANGANESE 
COMPOSITE ELECTRODES 


ee OO 








To 











From REID-AVERY COMPANY 
1434-36-38 BRANDYWINE ST. 
PHILADELPHIA. PA 





“Raco” Manganese 
Composite Electrodes 





— 
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Make Sure of Your Oxygen Supply 


An Electrolabs System is a 
simple, safe and economical gas 
supply service. It rids you of 
the worries and annoyances in- 
cident to the use of bottled gases. 
And whether your installation 
consists of 20 cells or 100 cells, 
it delivers the best oxygen obtain- 
able—99.8°% pure—at the low- 
est possible cost per cubic foot. 





Flexibility is an important fea- 
ture of Electrolabs Systems. 
Each Levin Cell is a complete 
unit, so that every installation 
can be increased if there is a de- 
mand for more gas. In fact, 
many installations have been in- 
creased from one to seven times 
their original capacity. 


We will be glad to submit proposals on installations of any desired capacity 


THE ELECTROLABS COMPANY 


Llectroksb: 


ELECTROLYTIC GAS SPECIALISTS J 


Branch Offices 

30 Church Street 

New York City 
226 Higgins Building 
Los Angeles, Calif. 





Under the Technical Supervision of Electrolytic Oxy-Hydrogen Laboratories, Inc. 


Morris Building 
Philadelphia, Pa. 


Merchants Exchange Bldg. 
San Francisco, Calif. 


















SUN-LITE CARBIDE 


PACKED IN BROWN DRUMS 


For Acetylene Compress- 
ing Plants, Oxy-Acetylene 
Welding Plants, House 
Lighting Generators, 
Contractors’ Torches, 























IN 100 Ib. DRUMS 


In All Commercial Sizes: 
372" x2" 
2" xy" 
14” x KR" 


44" x 1/12" 


= 
Etc. MINERS’ LAMP 
Write for location of nearest sales agency, from which shipments will be made direct to con- 
sumer. Address all correspondence to the Home Office. 


GAS TANK RECHARGING COMPANY, Milwaukee, Wisconsin 

















= - ees ae 
























2635 Penn Avenue 
PITTSBURGH, PA. 
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~ Westinghouse 
ARC WELDING EQUIPMENT 


A 55-Inch Weld 
1 Hourand 50 Minutes 


The main casting of this large compressor was fractured 
in five places when the connecting rod became disconnected. 





Single and multiple op- The weld—a difficult one—required accurate work and 
erator — stationary and close current regulation. A Westinghouse 175-ampere 
portable types. In all welding set was used, and the entire job—a total weld of 
sizes from 175 to 1,000 55 inches—was completed in one hour and 50 minutes, 
amp. Write our n and with a power consumption of but 12 kw. hours. 

. earest . ‘ . 
District Office for : The Westinghouse Welder more than paid for itself on 
‘ e par this job as the cost of a new casting plus shutdown loss 
ticulars. would have exceeded the cost of the welding equipment. 

Again, Westinghouse arc welding equipment was the 
cheapest and quickest way, and it demonstrated its reliability 
on difficult jobs. Our Bulletin 7149 describes this equip- 
ment in detail. Send for your copy. 










Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 
Offices in Ali Large Cities 


‘ WESTINGHOUSE \ ¥ 
? ELECTRIC 









"Steel PlateWélded 
Similar to top. 


—e 


> 
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“WpyIGS IS PIGS,” said the rail- 
road agent in the story and 
he refused to recognize the dif- 
ference between guinea pigs and 
ordinary swine. 
“OXYGEN IS OXYGEN” says 
the purchasing agent who doesn’t 
realize that ELECTROLYTIC 
oxygen is in a class by itself due 
to its high purity and its great 
efficiency. 


HYDROGEN is the gas you 


should use for cutting. 
TRY IT. 


Gas Products Association 
801 Marquette Bldg. Chicago, IIl. 
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e Lincoln Arc Welder 


Will Do More Work Per Hour 





Welder “‘A”’ Lincoln Welder 
Rating 200 Amperes Rating 200 Amperes 
(% hour intermittent duty, not rated for (For continuous welding duty or 300 

7 ‘ontinuous duty) amperes for one hour) 
The value of any arc welding equipment is the fact that the Lincoln Welder is built fo: 
measured by the amount of metal it will melt continuous duty. 
and properly deposit in a given time. The Lincoln Arc Welder will do at least 

20% more welding work per day under actu 

The above photograph shows an hour’s com- commercial welding conditions than an 
parative test between a Lincoln Welder and other electric welding equipment made 
another welder for which the same rating is This is a well-considered statement base: 


claimed, both using %-inch electrode. on results of many competitive tests, a: 


: ‘ ; the Lincoln Electric Co. are prepared t 
Note the difference in amount of metal de- prove the claim at any time or place wher 


posited. Had the test been longer the dif- welding is being done by commercia 
ference would have been even greater due to operators. 


“Tink Up with Lincoln” 


This Standard Lin «@ e 

coln Motor operated 

over 3 years under O. 
water without dam- 


7. General Offices and Factory, Cleveland, O. 
New York City Minneapolis Detroit Pittsburgh 
Buffalo Cincinnati Hartford Philadelphia 
Syracuse Chicago Columbus ston 
Baltimore Charlotte, N. C. 


The Lincoln Electric Co., of Canada, Ltd., Toronto-Montreal 


Agencies in other Principal Cities 


















for high-fire Brazing and Oxy-Acetylene 
Welding of Malleable Iron or Bronze and 
Brass castings assure a faultless, flawless job. 
This is another example of the “Cramp” stand- 
ard of quality. This scientifically perfected 
metal is the result of long years of experience. 
Its fine physical properties make it especially 
suitable for welding purposes. 
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WELDING RODS 


Parsons’ Manganese Bronze Rolled Welding Rods 


the Strongest Bronze Made 








The William Cramp & Sons Ship & Engine Building Co., Philadelphia 






A strong weld of fine close grain and exceed- 
ingly tough texture is always the result where 
Cramp’s Welding Rods are usesd. 


We can also furnish Welding Rods of Cramp’s 
Cast Iron, Cramp’s Copper Covered Iron, 
Cramp’s Vanadium Steel, Cramp’s Drawn 
Aluminum, Cramp’s Cast Aluminum, Cramp’s 
American Iron and Soft Brass Brazing Wire. 











We furnish and will be glad to estimate 
on all kinds of brass and bronze castings. 














' 








a 








hose who hase enjoyed 
long’ association with_ 


CANADIAN CARBIDE 


have ave assumed high 
standards of performance 
We are confident that if 
not alr eacty among they 
users of <2» > 


CANADIAN CARBIDE 


the day will comewhen you 
too will know the meaning’ 


of More Gas per Found 














SHAWINIGAN ‘PRODUCT S CORPORATION 549 McOORMICK BLDG CHICAGO 


110 WILLIAM STREET NEW YORK 








Nitti 


SHA’ GAN 
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Welding a new tooth on a broken gear with an 


Imperial Welding Outfit. Note the 
Acetylene Generator. 





Jmperial 


ACETYLENE GENERATOR 


Send for Our 
New Catalog 


A handsome, big book showing a 
complete line of Welding Outfits 
and Supplies. Also photographs of 
actual welding operations. Every 
man who works with metal ought 
to send for a copy immediately. Just 
off the press with latest improve- 
ments shown. 


Why Fool Around With Cylinders When 
You Can Make Your Own Acetylene Gas? 


What’s the use? Think of all the trouble and delays in shipping and carting 
those heavy cylinders around. You know how the express bills and drayage 
bills pile up, to say nothing of the cost of the gas and the deposits on cylin- 


ders. 


We repeat, what’s the use? When you can have your own acetylene gener- 
ator, make your gas as you go along, have as much as you want or as little 
as you want, and always enough to finish your job? 


An Imperial Acetylene Generator Will Save You 
From 2 to 4 Cents on Every Cubic Foot of Gas 


With a small investment, you can have your own 
Acetylene Gas plant—an automatic one. All you 
do is light your torch and the gas begins to flow. 
Shut off your torch, and the flow stops. The gas 
is generated just as fast as needed. The flow is so 
steady no acetylene regulator is required. 


It is absolutely automatic, and fully protected by 


safety devices so that you can’t make mistakes. 
Simple—so very simple that there is nothing to 
get out of order. 


Why don’t you investigate, at least? Write to us 
for information. Imperial Acetylene Generators 
can be used with all makes of Welding Equipment. 
Made in 15, 25, 50 and 100-pound sizes—water 
to carbide type. 


The Imperial Brass Manufacturing Co. 


517 South Racine Avenue 


Makers of Imperial Welding, Cutting Carbon and Lead 
Burning Equipment and Supplies. 







Chicago, Illinois 
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— MOANA AANANANAA AANA AA 


AUTOMOBILE WELDING 
e 9 
Swift's 





With the OXY-ACETYLENE FLAME By M: Keith Dunham 
167 Pages Price $1.50 Fully Illustrated 


This is the only complete book on the “Why” and “How” of Welding 


Explains in & simple manner apparatus to be used, its care, and how to con- 
struct necessary shop equipment. Proceeds then to the actual welding of all 
sutomobile parts, in ® manner understandable by everyone. 

Gives principles never to be forgotten. Aluminum, cast iron, . copper, 

bronze and malleable iron are fully treated, as well as a clear explana- 


tion of the proper manner to burn the carbon out of the 
Automobile Owners, and Stations, Blacksmiths and Machine 
as well as industries using the oxy-acety will book 
f the utmost value, since berp! when metal is heated 
to a melting point are fully explained and the proper methods to overcome them 
shown CONTENTS. 
HAPTER 1.—APPARATUS or Boss Welaing—Preheating the Case 
. KNOWLEDGE. —Gas Preheating Flame—One Side or ce e 
oxygen Supply—Care of Oxygen  Both—Collapse of Weld—Broken Bear- A R t t 
Cylinder—Acetylene Generation—Care ings—Direction of Welding—Shrinkage epu a ion 
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Swift Oxygen must pass 
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Parts—F ly Wheels—Pistonr —Crank CHAPTER VII.—CARBON BURBN- 
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aration of the Weld—Inlet Manifola— COST OF WELDING. 
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Swift Oxygen is produc- 
ed in the largest 
electrolytic plant 
in the U.S. Ain 
ample quantities to 
render unequalled 
service to our 
customers. 

















The Histed Novelty Copel 


FOR WELDERS 








is attached to the welder’s cap by means of two little spring 
clips that clamp to the visor of the cap and hangs clear of the 


The use of Swift Oxygen in 
face, thus avoiding the possibility of the face or nose being blis- ° e ° 
tered by the hot metal touching the skin. The lenses are 2 inches your plant will aid you in 


| 

in diameter, which gives ample eye protection and prevents the 
. welder looking past the lens when welding overhead. Good ven- 
) 
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lation is assured by the Goggle not being enclosed and admit- raising the standard ofthe 


ung plenty of light, thus keeping the eyesight normal at all 





oe not dilated as in enclosed Goggles. No moisture k f 
trom perspiration can gather on lenses, thus keeping vision 

clear, adding materially to the welder’s efficiency. When in- wor 0 your operators. 
Specting work, the Goggle may be swung to a raised position 
and back quickly, without loss of time at welding, or removing 
sloves, or laying down torch or welding rod— 
4 great advantage over those using the elastic 
head-band or ear-bows. When Goggles are 
fot in use they are swung to a raised position 
tnd held in place by spring, and may be worn 
on cap visor at all times without inconven- 
lence. They are always ready and stay nicely 
‘0 plaee, whether welding down or overhead. 
r Patent Allowed—April 3, 1919. 

he Goggles are supplied with the “Willson 
Industro Lenses” in any degree of density 


desired. Practical welders can’t speak toc 
highly-of the 


HISTED NOVELTY GOGGLE 


Sent to any address in the United States for 
$2.50 per pair postage prepaid. 
$24.00 per Dozen 


J.E. HISTED 
2609 Marshall Ave 
Newport News, Virginia 
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The Name is Your Guarantee 


Swift & Company, 


Oxygen Department 
Union Stock Yards Chicago, IIl. 
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JOINTS Can You 
\ NO Afford to 
ONE PIECE] FLASH BACK 
COPPERTIP| | * | 
PATENTED | gnore Their 
MIXING | 
DEVICE ’ Economy? 














“You Have 
Tried the Rest— P.9 

Now Iry the r™~ >» 
BEST!” ae 


PRESSURES FROM Py 
REGULATOR 














Write for Folder “Reasons Why” 


The latest improvements in Victor Torches are revolutionizing all existing 
ideas of equal pressures of gases, higher pressure of acetylene and other inno- 
vations you have been striving for, to prevent backfiring, insure a powerful, 
and at the same time, a soft and economical flame. This has been accom- 
plished at a single stroke with the new “‘Victor’’ Torches. 





Distributors Wanted—Valuable territory open for reputable concerns who 
desire to handle the best apparatus. Write for terms. 








Victor Oxy-Acetylene Equipment Co. 


884-86 Folsom Street 10 North Jefferson Street 
SAN FRANCISCO, CALIF. CHICAGO, ILL. 
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THIS SPACE WAS RESER VED 


for notice of certain legal proceedings in which 
our Company and the Trade are deeply inter- 
ested. We have been notified, however, that 


“No advertisements or reading notices will be 





published -in the ‘Welding Engineer,’ or the 
‘Welding Encyclopedia,’ which relate to legal 
proceedings of any kind.” We are therefore 
unable to carry out such intention, but take this 
means of notifying the Trade that we will be 
glad, upon application, to furnish full particu- 


lars. 





y THE ALEXANDER MILBURN COMPANY 


Manufacturers of Oxy-Acetylene Welding and Cutting Apparatus, 
» Carbide Lights, Generators and Accessories 


1420-1428 WEST BALTIMORE STREET 
BALTIMORE, MARYLAND 
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BURDETT OXYGEN COMPAN!} 


AND ASSOCIATED COMPANIES 


ELECTROLYTIC OXYGEN and 
HYDROGEN~ 99/2 % Pure 


Service om the following 
BURDETT PLANTS 











Seattle, Wash. Detroit, Michigan: 


Los Angeles, Cal. Logansport, Ind. 
Oakland, California Chattanooga, Tenn. 
Salt Lake City, Utah Cincinnati, Ohio ,, 
Denver, Colorado Pittsburgh, Pa. 
Oklahoma City, Oklahoma Chester, Pa. 

Fort Worth, Texas Norristown, Pa. 
St. Louis, Mo. Cleveland, Ohio 


Chicago, IIlinois 
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Job Welders! 


Will you pay $2.00 for work which can be done for $1.00 or less? 


Will you spend two hours on work which can be done in one 
hour or less? 





In Other Words 


Will you continue to use the costly and time consuming acetylene 
or will you use the inexpensive and fast Electric Arc? 


Get our proposition on purchase on Rental 
Basis whereby savings take care of payments 


GIBB INSTRUMENT COMPANY, 1016 Palmer Avenue, East 
Detroit, Michigan 
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Wanamaker Coated Electrodes 


FOR ALL CLASSES OF 


ARC WELDING 


LM ym 
aA 





produce better welds because of their effective 
coating and the superior chemical analysis of 
the electrodes themselves. The use of these 
electrodes assures you of welds of maximum 
strength and uniform structure. The various 
classes have been chosen with great care by 
practical welding experts to meet the require- 
ments of metal arc welding as practiced at this 
time, 


THE TECHNICALLY CORRECT ELECTRODE 
Send for the new Tecor Specialties Bulletin 
describing the Wanamaker Coated Electrodes 


and also a complete line of Welding Acces- 
sories. 


Transportation Engineering Corporation 
200 FIFTH AVE., NEW YORK N. Y. 
608 SOUTH DEARBORN ST., CHICAGO, ILL. 








__—- SAFETY HIGH PRESSURE 
D) __ CYLINDER VALVE 





A new principle in valve design 
developed for high pressure and 
proven in service. 


Absolutely Tight 
Without Packing 


LARGE REDUCTION IN 
MAINTENANCE COSTS, 
as it prevents leakage of cylin- 
der contents in service or transit 
and prevents return of filled 
cylinders because valves cannot 
be opened. 


* Body of very dense metal to se- 
cure strength and non-porosity. 


Fusible plug, approved by the 
Bureau of iciuclees. 


Minimum parts. Maximum 
sturdiness. 


THE SAFETY CAR HEATING AND LIGHTING CO. 


New York Chicago St. Louis Philadelphia 
Boston San Francisco Montreal Mexico City 
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The age-old dream of the alchemist 


is realized because of Linde 


HROUGH countless cen- 

turies man dreamed of 

transmuting the baser met- 
als into gold. Patiently, labori- 
. ously, often consecrating their 
very lives to the work, the Al- 
chemists of old toiled on toward 
their elusive goal. 

As late as 1873 James Price, 
the last of the Alchemists, sought 
death by his own hand rather 
than acknowledge the failure of 
his experiments. 

Linde Engineers of to-day have 
made this dream of by-gone ages 
come true. 


By producing uniformly pure 
oxygen in industrial volume, they 
have made it possible for oxy- 
acetylene welders and cutters to 
reclaim thousands of tons of 
metal machinery annually—turn- 
ing base metal into gold—a saving 
in money far in excess of any 
vision of wealth dreamed of by 
ancient philosophers. 

And Linde does more than supply 
oxygen of absolutely uniform purity. 
Thanks to a chain of twenty-nine 
plants and forty-six warehouses it 
delivers Linde Oxygen when and 
where it is wanted in any volume. 


THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Building, 30 East 42nd Street, New York 


Balfour Building, San Francisco 


THE LARGEST PRODUCER OF OXYGEN IN THE WORLD 
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PROCEEDINGS of the AMERICAN 
WELDING SOCIETY 


33 West 39th Street, New York 


Officers and Committee Chairmen 
AMERICAN WELDING SOCIETY 
1920—1921 


J. H. Deppeler, President 

c. A. Adams, Junior Past President 

1. W. Owens, Vice-President 

D. B. Rushmore, Vice-President 

W. E. Symons, Treasurer 

M. M. Kelly, Acting Secretary 

1. H. Deppeler, Chairman Executive Committee. 


W. E. Symons, Chairman Finance Committee. 

Hermann Lemp, Chairman Committee to revise Constitu- 
tion and By-Laws. 

C. A. McCune, Chairman Membership Committee. 

Edward A. Miller, Chairman Meetings and Papers Com- 


mittee. 
A. S. Kinsey, Chairman, Welding Conference Committee. 





EFFECT OF HEAT TREATMENT ON NITRIDE IN 
METAL ARC WELDS** 


By James W. Owens *, J. H. Ramage + and J. A. Watts t 


MONG 
metal 


other metallographic 
arc welds of iron and 


features peculiar to all 
steel, made in air, the 
ieedle-like lines in the micro-photograph, Fig. 1, are perhaps 
the most outstanding and distinctive. 


4 


Considerable discussion has taken place and difference of 
pinion exists as to the composition and cause of these 
needles. They have been called strain lines, twining lines, 
martensite, carbide and nitride by various investigators, but 
it is now almost unanimously agreed that the needles are an 


several other forms of nitride in the iron which they attribute 
to varying amounts of nitrogen. : 

Experimental work by the authors at the Norfolk Navy 
Yard indicates that the heat treatment to which the deposited 
metal has been subjected determines the form of the nitride 
in the metal, and that the form in which the nitride 
exists has a very decided effect upon the physical properties of 
the metal. The presence of nitride, as well as the exception- 
ally large amount of oxide found in the deposited metal, 
may be explained as follows: 

The electrode material, in passing through the arc, either 
in the molten or vaporous state, encounters an atmosphere 
of nascent oxygen and nitrogen formed in the arc by the 
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Top, Left to Right, Figures 1 to 6; 








1 
and 
Chi 


Normal Amount 
3 Show Large 
lling.—5. After 
As Deposited.—7. 
Still Present.—8. 


9 


of Oxygen and Nitrogen.—2. Showing 
Amount of Oxygen and Nitrogen Produce 
Annealing. Showing Needles and Oxide 
After Quenching. Showing Structure Sir 
Specimen in Fig. 7 Re-heated to 2000° F. an 
Quenched at 950° F. Showing Nitride Dissolved in Ferrite 
some Grains to a Brownish Shade.—10. Quenched at 850° 
when Quenched at F.—12. Pearlitic-like Form at Higher 


ndication of the presence of nitrogen in the metal, probably 


1 the form of iron nitride. 
Niemsine Pisuen - ¢ . . . 
imilar lines have been found in pure iron which had been 


genized by heating in an atmosphere of ammonia gas, 
y Strauss, Ruder and others. 


JU 


These investigators also found 


presented before the Metropolitan Section of the American 
ciety, Engineering Building, New York City, February 24, 1921. 

esident American Welding Society, Member American Institute 

al Engineers, Welding Aid and Assistant Shop Superintendent, 
Yard, Norfolk, Va. 

rgist, Westinghouse Lamp 
Norfolk Navy Yard. 

rgist, Norfolk Navy Yard. 
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Co., Bloomfield, N. J., Formerly 


F. 
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Bottom, Left to Right, Figures 7 to 12. 
Nitride Euctectic.—3. Showing Extra Large Nitride Needle. 
d by Long Arc.)—4 Columnar Grain Structure Produced by 


Spots as in Fig. 6, but Pearlitic-Like Areas Have Disappeared.— 
nilar to Pure Metal. Nitrides Have Disappeared but Oxide Spots 
d Cooled in Furnace. Needles Reappear but Fewer in Number.— 
Causing Critical Point, Also Curly Grain Structure and Darkening 

Needles Begin to Form.—1l1. Pearlitic and Needle-like Form 
Magnification. 





breaking down of the molecular structure of these con- 
stituents of the air. 

Nitrogen, although ordinary very inactive, is, at this high 
temperature and in the nascent or mon-atomic state, very 
active, and immediately combines with the iron. The longer 
the air gap through the metal passes, the greater 
the in the deposit. This is evi- 
denced by the greater number of needles and _ pearlitic-like 
nitride found in welds made with a long arc, as well as the 
weakness of and 3. If it were pos- 


sible to entirely exclude the air from the metal in the arc 


which 


will be nitrogen content 


these welds, Figs. 2 
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during the welding operation, the ductility of the deposit 
would be greatly increased. 

When made with a mild steel or ingot iron electrode, the 
deposit is almost carbonless iron. Iron in its pure state would 
be very ductile and fairly strong, but in the weld is com- 
paratively weak and very brittle, owing to its strained, large 
and columnar grain structure, Fig. 4, and large content of 
oxide and nitride or iron, besides such mechanical defects as 
slag inclusions and blow holes, Fig. 1. 

In our investigations welds were made under varying con- 
ditions, and subjected to a variety of cooling treatments. 
Upon examining some very rapidly chilled welds, no needle- 
like structure at all was apparent, although made from the 
same electrode 


the same manner as other 
This indicated either that 
was no nitrogen in these welds or that it was present 


and in 
welds, except for this chilling, etc. 
there 


material 





Fig. 17. 


the ferrite. Thiis suggested a line of research 
into this subject, the results of which follow. 


dissolved in 


Effect of Heat Treatment Upon Nitride in Welds. 


A bar made entirely of deposited material was prepared, 
from which seven test rings were cut and numbered con- 
secutively 1 to 7. Rings Nos. 3, 4, 5, and 6 were heated 
to 2,250 deg. F. for about three hours. Nos. 3 and 4 were 


allowed to cool in furnace, while Nos. 5 and 6 were removed 


and quenched in ice water. The structure of the metal as 
deposited, after annealing and after quenching is shown 
in micro-photographs, Figs. 1, 5 and 7, respectively. 

As deposited, the metal shows the characteristic fea- 


tures of metal arc welds, namely, oxide spots, nitride needles 
and pearlitic-like nitride. 


After annealing the metal had the same features as the 
ordinary deposited metal, showing needles and oxide spots, 





Chart of Tensile Strength and Ductility of Specimens. 






but the pearlitic-like areas had disappeared. 

After violent quenching the structure is se 
much different from either the material as dep: 
annealing. The oxide spots were still pres: 
from these, the only other features were’ the gra 
just as in pure metal and solid solutions. 

The rings were now turned to the correct sj 
and ductility tests in the Owens testing apparat 
from rings 1 to 6, inclusive, were sent to t! 
Standards for determination of the nitrogen pres: 

The data collected on the 
rings is given in Table 1: 


physical propert 

It appeared from a study of the micro-struct 
data obtained that at some temperature bety 
pheric and 2,250 deg. F. the nitrides are dissolved 
just as the carbides are, and that in this condit 





solution the nitrogen renders the iron extremely 
out, however, affecting its hardness. The nitroge! 
that present as nitride, is also reduced in amount | 
ing the metal to long heating at some temperature 
Upon slow cooling through this criti 
needles are again ultimately formed, but are fewer 
due to the loss of nitride, and the metal regains so 
The carbon present was less than .05 per cent as 
by repeatedly checked analyses, and would not a 
tirely for the pearlitic-like areas which are assu! 
another form of the nitride, possibly together wit! 
bide. 


No conclusion as to the strength of the deposit 
can be reached from the foregoing and no fair 
can be made of strength and ductility before and 
nealing, as the metal was soaked for a long time, 
at a temperature far above its recrystallization point 


deg. F. 
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TABLE I ¥ 
ErFect oF NitrIpE ON TENSILE STRENGTH, DucTILITy AND Harpness , 
Elongation Scleroscopic 
inne “ Treatment Ultimate > strength x ——, Sardaas 
ae" xs deme ab scueaptbrcviewadh-costscnonensiietitnsniniestamnsnnnesbisipsionie ees oF *% In inches Per cent 
4 A le -posited genncceesseesenesecenseccscacesoueqeseseceoscoseusoonsnoessassocsosepeesescoonecwsoseusee I Ib , Cm WW ~ 
~ ‘Heated to 2,250° F. for 3 hours, and quenched in ice “water nibs. (circum- In percent nitrogen Each 
; e to 2.250° F. for 3 hours, and allowed to cool in furnace.. In Ibs. per sq. in. ferential) (of 3% in.) asnitride specimen Average 
5 ted to 2,250° F. for 3 hours, and quenched in ice water.......... 3,990 0.075 0.142 ” 
6 ted to 2,250° F. for 3 hours, and quenched in ice water aS + rigs yaad 378 rapes] ry! <; 
hy Sperr ] , ’ , . 
7 Heated to LAG" ¥, Ser 55 quinaten, and atowen 40 cost im Surman, TE same aaa 1:50 0.038 16.2 
ee ; : 1,570 16,000 0.000 0 0.051 18.0 19.0 
Each layer of deposit cleaned with brush only. 1,880 19,000 0.000 .0 0.048 20.0 eile 
-. -) 4,470 54,000 0.210 8.75 seico, kA A et Raties 
tremendous grain growth, as shown in microphotograph, Fig. TABLE II 
- and hardness tests. EFFECT OF ANNEALING ON TENSILE STRENGTH AND DUCTILITY 
a . . Remarks—(a) Temperature of furnace was gradually reduced and each 
Ring No. 7 was now heated for a short time (approximately 


15 min.) at 1,200 deg. F., and allowed to cool with the fur- 
nace, With results as noted, in Table 1. 


These results have been repeatedly checked since and 
always show that slow cooling from the proper temperature 
increases the ductility of the deposited metal. This would in- 
dicate that the rate of cooling of the weld in air as occurs in 
ordinary practice is too rapid to permit all of the embrittling 
dissolved nitride coming out of solution. 

The quenched samples, showing no needles, Fig 7, were 
reheated to about 2,000 deg, F., and slowly cooled for fur- 
ther proof that the nitride was still in them, Fig 8. This 
micro-photograph is typical of the structure of these speci- 
mens which again show the needle structure, the needles, 
however, being fewer in number. 

An attempt was made to determine the critical points 
with a transformation point recorder, but only two very 
faint points were found in all samples at approximately 
1400 deg. F. and 1,580 deg. F., both undoubtedly iron or 
very low steel points. No attempts were made to carry the 
cooling below 1,000 deg. F. 


Determination of Temperature at Which Nitride Changes 
Take Place and Corresponding Structural Changes 

In order to determine by microscopic examination and 
physical tests where this change in nitride and ductility took 
place a large number of rings of deposited material were 
prepared. The carbon content of this material was below 
6 per cent and the rings were subjected to various heat 
reatments, photographed and tested. The results of these 
tests are tabulated in Tables II-A, II-B, III-A, and III-B. 

An average tensile strength and ductility of rings as de- 
posited is 58,166 Ib. per square inch, with 534 per cent 
elongation in 3% inches, Table III-B. 

While the few tests run in the short period devoted to this 
work are not sufficient to establish beyond doubt all of the 
phenomena of the nitride changes in iron, the following con- 
lusions seem to be well founded: 

At some temperature between 800 and 1,000 degrees Fahren- 
heit, the nitrogen in the iron as iron-nitride is dissolved in 
the ferrite, Fig. 9, giving rise to a critical point. The ferrite 
containing dissolved nitrides is rendered very brittle, losing 
ractically all of its ductility. This is clearly shown in 
urves, Fig. 17, With slow cooling back through this 
range, the nitride comes out of solution and ultimately as- 
‘umes either the needle-like form, Figs. 1 and 5, or the 
pearlitic like from, Fig. 12. It is yet undetermined which is 
the ultimate state of equilibrium at low temperature. With the 
utride no longer in solid solution, the ferrite regains the 
ductility The transition is not rapid, requiring quite a long 
Period of time at or near this range. 

The nitride seems to cause several structural changes in the 
metal during the transition, first a sort of a curly grain struc- 
lure, Fig. 9, then a darkening of some of the grains to a 
brownish shade, shown in the same figure, then possibly a 
‘oagulation of the nitride in the pearlitic-like areas, Figs. 11 
and 12, and finally the needles, assuming that the needles 


specimen put in at temperature given, and maintained at this temperature 
for time specified. (b) A specimen or specimens once put in, remained in 
furnace until cold. 
A—Very long annealing (each layer cleaned with brush only) 
Ultimate Strength eC 
Time specimen -————“*———_—+ 





Speci- Tempera- was held {n ne at n per,” 
men ture in at tempera- In Ibs. (circum- wont of 3% 

number degrees F. ture specified In Ibs. per sq. in. ferential) in. (true) 
Sa 2,250 4% hrs. 1,880 19,000 5 
6a 2,250 4% hrs. 1,950 20,000 .035 1.50 
H20 ~=1,900 2 ~sihrs. 3,360 38,500 221 9.25 
H27 ‘1,900 2 hrs. 3,500 40,500 1245 10.25 
7a 1,200 1% hrs. 4,575 53,750 .210 8.75 

B—Long annealing (each layer cleaned with brush only) 

19 1,700 10 min. 3,640 42,000 125 4.75 
16  F 400 15 min. 3,470 40,000 085 3.50 
17 1,300 15 min. 3,110 36,000 os 1.75 
18  * "200 15 min. 3,100 36,000 1.50 


C—Short annealing (each layer of deposit "cleaned with ‘prush) 
Remarks—(a) Specimens specially deposited for test given. (b) Three 
separate tests, A, B, C. (c) Averages used for plotting curves. 














Ultimate Strength Elongation 
Anneal- — A —~ 
aaeell 
ing tem- fn inches In ver. cent 
Specimen Test perature in In lbs. (circum- 3% 
number number degrees F. In lbs. per sq.in. ferential) ry rare) 
Re 1 1,800 4,860 57,000 0.275 11.5 
BAR cn xtinnds 2 1,800 Poor specimen ee. sake 
es 3 1,800 4,430 52,000 12 5.0 
Average.. Pa allied 4,645 54,500 .197 8.25 
1 1,700 3,890 45,000 .098 4.0 4 
2 1,700 Poor specimen —~E_d_ mn 
3 1,700 4,750 56,000 17 7.0 
/ ed onlied 4,320 50,500 .134 5.5 
(eee 1 1,600 4,860 57,000 175 7.0 
) ) Sa 2 1,600 4,070 47,500 .16 6.75 
i we 3 1,600 5,930 67,500 .32 13.25 
Average... a aoe 4,950 57,330 .218 9.0 
4-a 1 1,500 5,060 59,500 .180 7.5 
4-b.... 2 1,500 4,220 49,500 Fs | 4.0 
4-c 3 1,500 5,460 63,000 .30 12.5 
Av od nang 4,910 57,330 .193 8.00 
ee 1 1,400 4,160 48,500 .130  &) 
ae 2 1,400 5,010 59,000 .22 9.25 
5-c... 3 1,400 6,330 71,200 33 13.25 
Av erage. fii asianaied 5,160 59,560 -226 9.33 
Re 1 1,300 4,270 47,740 .07 2.73 
6-b.. 2 1,300 4,020 47,000 .065 2.75 
6-c 3 1,300 6,200 70,000 31 13.0 
Average ; 3,830 54,900 .148 6.16 
rE eee 1 1,200 5,380 62,500 ll 4.5 
Tivcntsh woes 2 1,200 4,160 40,750 17 7.0 
| aes 3 1,200 5,070 59,750 .30 12.5 
Average as ee 4,870 56,910 .193 8.0 
eee 1 1,100 6,530 73,000 22 9.25 
rh acs 2 1,100 5,350 62,500 195 8.0 
aes 3 1,100 5,070 59,750 .26 10.75 
Average.. oa me 5,650 65,080 225 9.33 
RN ccecttcien 1 1,000 5,680 65,000 13 BS 
_ ee 2 1,000 Peer epeleiee | eee ees 
ee ro 3 1,000 6,080 68,750 .36 15.0 
Average.. Pts 5,880 66,875 .245 10.25 
|, Sees 1 “900 4,230 49,500 .055 2.25 
10-b.......... 2 900 4,580 53,750 2 8.25 
10-c... 3 900 5,010 59,000 -28 11.75 
Average.. ae Sinaia 4,600 54,080 .34 7.50 
| eee 1 800 7,230 78,000 15 6.25 
pa... 2 800 4,070 47,750 .076 3.0 
|) a 3 800 5,010 59,000 21 8.75 
Average ae Nas 5,436 61,580 145 6.0 
_ ee 1 700 3,835 44,500 01 0.25 
CS 2 700 4,830 57,000 12 5.0 
|; eee 3 700 4,930 58,250 19 8.0 
Average 4,531 49,910 106 4.50 
l3-a 1 600 6,770 74,500 11 4.5 
13-b 2 600 4,640 70,625 105 4.25 
13-c 3 600 5,850 66,750 215 9.0 
Average 6,198 62,250 146 6.00 
ae 1 500 4,450 52,000 038 I 
a 2 500 4,200 49,000 051 2.0 
nee 3 500 4,260 50,000 .09 3.75 
Average 4,303 50,300 327 2.75 
Material as deposited 
i a 1 5,458 54,000 .062 2.5 
it; aa 2 5,370 62,000 .150 6. 
| See 3 ‘ 5.400 62,500 22 9 
Average... one cline ; oe. wie 6.0 














The ultimate strength curves of the quenched specimens, 
Fig. 17, also clearly shows the effect of the recrystallization 
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are the ultimate form. The needles appear to have no effect 


upon the ductility or strength of the ferrite, acting merely as 


‘ TABLE III 


Errect OF QUENCHING ON TENSILE STRENGTH AND DuctTILity 

Kemarks—(a) Specimens heated to temperature given and quenched in 
ice water at temperature specified. (b) Specimens “A” quenched at a 
lower temperature than that to which heated, while specimens “B” were 
quenched at the same temperature to which heated. 

A—Each layer of deposit cleaned with brush only 
Ultimate strength Elongation 
A = 


Tem-_ _ 
perature in Quench- In 





Speci- Time degrees F. ing tem In inches per cent 

men in to which perature in In Ibs. (circum- of 3% 
number furnace heated degrees F. In lbs. per sq. in. ferential) in. (true) 
A4 4¥ hrs. 2,250 2,250 1,740 18,390 .000 .000 
B-4 2. =sihrs. 1,900 1,800 1,070 10,540 .000 .000 
B-20 2 hrs. 1,900 1,700 6,140 69,500 .007 .020 
B-14 2. =sihrs. 1,900 1,500 5,380 62,500 .004 O11 
4 15 min. 1,900 1,400 1,020 10,000 .000 .000 
5 15 min. 1,300 1,300 2,000 18,500 -0005 .001 
6 15 min. 1,200 1,200 2,680 30,008 002 .005 
F 15 min. 1,100 1,100 2,010 21,000 .000 .000 
E 15 min. 1,000 1,000 1,000 9,486 .000 .000 
D 15 min. 900 900 2,780 31,500 .003 008 
; 15 min. 800 800 3,570 41,300 .020 75 
A 15 min. 600 600 4,170 48,500 .065 2.75 

B—Each layer of deposit cleaned with pneumatic roughing tool 
A 5 min. 1,700 1,700 7,790 82,000 .014 a 
B 5 min. 1,600 1,600 7,710 81,000 .018 75 
< 5 min. 1,500 1,500 7,000 76,250 .000 0 
D 5 min. 1,400 1,400 3,780 44,000 015 a 
E 5 min. 1,300 1,300 3,200 37,000 001 0 
F 5 min. 1,200 1,200 3,500 40,500 .000 0 
G 5 min. 1,100 1,100 3,330 38,250 .000 0 
ii 5 min. 1,000 1,000 2,910 33,000 .000 0 
I 5 min. 900 900 4,460 52,000 .000 0 
J 5 min. 800 800 5,920 67,500 .025 1.0 
K 5 min, 700 700 7,910 82,750 .062 2.75 
LL 5 min 600 600 5,720 65,500 .09 3.75 
Material as deposited 

! 5,090 60,000 .145 6.0 

2 5,140 60,500 178 7.5 

4,600 54,000 .092 3.75 
Average 58,166 5 5.75 
“Presented before the American Institute of Mining Engineers, New 
York, February, 1919. 
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13 Standard Specimen.—14 Base Metal (Ship Plate).—15 
Fracture.—16 Same Expanded to Show Fracture. 
a mechanical inclusion. Mr. S. W. Miller mentions this in 


his paper on “The Path of Rupture in Steel Fusion Welds.’’* 
The metal also appears to drop off considerably in tensile 
strength during the transition stage, again regaining it after 
completion of the solid solution. 

point in the vicinity of 1,500, to 1,700 deg. F., indicating that 
this new critical range is entirely distinct from that in which 
the recrystallization and carbon changes take place, as also 
do the critical points found and previously mentioned. 

The foregoing indicates that the nitride, although a very im- 
portant source of brittleness, may be reduced by slow cooling 
from above 1,000 deg. F. There will always, however, exist 
an extremely weak and brittle point at or near 1,000 deg. 
F. and metal arc welds cannot, with safety, be subjected to 
stresses when near this temperature until a method of pre- 
venting nitrogenization 
veloped. 

The 17, the effect short, long and 
very long annealing, also queching and metal as deposited. 

It is proposed to check up these results by further research. 

Figs. 13, 14, 16 show Test Specimens used in the 
test. Note the difference in Ductility between the Base and 
Deposited Metal Specimens. 


and oxidation during welding is de- 


curves, Fig show of 


15, and 
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Discussion of this paper by S. W. Miller, H. 
James W. Owens, J. A. Watts and J. H: Ram 
in the March issue of The’ Welding Engineer. 
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CHICAGO SECTION HOLDS MOCK TRIAlr. 


The regular monthly meeting of the American \ 


ciety, Chicago Section, March 25, took the form 


















































trial. The case brought before the court was the su; 
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Diagram of Casting Discussed at Chicago Meeting. 


plaint of a customer who had turned over to a job wel 
casting, a Corliss engine base, illustrated in the accompar 
diagram, to be welded. The customer refused payment 


job because he claimed that the casting cracked when it was | 





of 


Figures 13 to 16. 





Deposited Metal (Bare Mild Steel Electrodes Used) Showil 


had beet 
put 
after welding. The customer, Mr. Nack, a welder 1 
ploy of The Able Welding Co., and the welder, Mr. Dear 
North End Welding Works were represented 
Mr. Senhert of Chicago Welded Products Co. and M1 
of Davis-Bournonville Co., attorneys. Mr: 
Mackenzie, of The 

Mr. of the 
Evidence presented by 


the welder claimed that it 
properly and cracked because it was not properly 


in service, while 


respect! 
acting 
W elding 
Gas Products 
both 
was solicited from the welders present at the trial, bet 
The jury, Messrs 
Tollman, Smith, Ady, Van Dyke, and Bruszer, found 
work had been improperly done and the welder not 
to his charge. Mr. Maurer then 
job had actually been handled in practice, as follows 
This casting is ft. by 8 ft. over all. The two out 
tions and the five cross members are all 12 inches squa! 
‘A” members are 3 inches thick and the “B” membe: 
inch thick, as shown in the diagram. The crack occur! 
center member. Before welding the casting w 
up on fire brick on a dirt floor, and small charcoal 
under each cross member. 


as 
editor 
McCloud 


was 


Engineer acted 
and 


Associatio1 


sides and expert 


case was turned over to the jury. 


described in detail 


99 


~~ 


cross 


As the two end members 
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lon, 


the fracture opened. When the opening was about 





ee 
pear ‘ ri inch wide the two sides were welded simultane- 
"eal the top was welded. After the three sides were 
velded casting was turned completely over, the fires were 
vail r each member and the casting preheated one hour 
. eh nal weld was made. 
nock After lding, the fires under the A cross members were 
On reduced and those under the B cross members were slightly 
wrge The A cross members were covered with one sheet 
— cas ; paper and the B cross members were covered with 
— aad sheets of asbestos paper. The reasons for taking these 
ecaut were that the heavy sections would retain heat longer 
the light sections, and it is necessary that all five sections 
at one and the same time, or as near to it as possible. 
e important part of this job is proper cooling. The only labor 
welding might be to ream out some of the bolt holes. 
PRACTICAL WELDERS DISCUSS THEIR WORK 
Metropolitan Section Holds Live Meeting 
On March 15, the Metropolitan section of the American 
Society held its regular monthly meeting at the Engineering 
Societies Building, in New York City. The program for the 
ening was something of a departure from the usual type, 
nasmuch as it did not consist of a single prepared paper by 
ying 
pt 
Are Welded Cylinder. 
single speaker, but was made up chiefly of brief talks by 
ractical welders who explained in detail just how they ac- 
mplished the various results in their several shops. 
rhe first speakers of the evening were two men employed 
- the Electric Arc Cutting & Welding Co., of Newark, N. iv 
ey were Mr. G. Maubourene and Mr. H. Clark. These 
described the method which they used in welding the 
sat ke of a cast iron fly wheel which had broken in service 
F he fly wheel in question formed a part of the operating 
ae equipment of a plant which was run seven days a week and 
. r this reason it was desired to expedite the repairs as rapidly 
is possible. These two men worked on opposite sides of the 


Ken spoke using two arcs in series. 


[he second speaker was Paul Wittig, employed at the 
re \ingsland shops of the Delaware, Lackawanna & Western. 
Mr. Wittig explained the manner in which a broken engine 

ylnder had been recently repaired. 


to illustrate the 


Lantern slides were 
the repair of this 
rh ylinder and a number of features developed which differed 
somewhat from the practices used on the other roads. The 
s broken from the cylinder had been so completely de- 


‘troyed that it was necessary to recast an entirely new por- 


own various steps in 


art 


+; 
yn 


“1, on and a wooden pattern was made which conformed exactly 
' size of the broken off part. The new cast section 

mea } ee . ‘ 7 
ade trom this pattern was then studded with a large number 


ill steel studs as was also the unbroken portion of the 
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cylinder. The question of placing studs in cast iron for the 
purpose of welding is not new, but the type-of studs used in 
the Kingsland shops of the Lackawanna differs in some re- 
spects than those used on other roads. The stud itself 
somewhat smaller and their practice is, at that point, to use 
a great many of these studs. A portion of the stud is threaded 
and screwed into the top hole in the cast iron in the usual 
manner. About a half inch above the end of the threads on 
the stud, a deep recess is cut so that the stud is materially 
weakened at this point. 


is 


In applying the stud, a wrench is used 
on the end and as soon as the thread has been turned as far 
as possible into the tapped hole, further efforts applied to the 
wrench causes the stud to break off at this weakened point, 
which it is designed to do. This breaking off feature gives 


f 








Welding the Broken Engine Cylinder. 


a very clean bright surface and one which may be readily 

we:ded to without the additional trouble of carefully cleaning. 
John Marr, also at the Kingsland shops, gave a brief de- 

scription of the method he used in welding fire boxes. 

The subject of oxy-acetylene welding was taken up and dis- 
cussed at considerable length by Fred E. Rogers, of the Davis- 
Bournonville Co., of Jersey City, N. J. Mr. Rogers described 
the application of gas welding to the construction of refrigerat- 
ing apparatus and illustrated his talk with a large number of 
lantern slides. 

Charles L. Messer, formerly employed at the West Albany 
shops of the New York Central, described briefly the method 
used by that company in welding broken cylinders and other 
standard cast iron parts. The stud method used by the New 
York Central varies somewhat from that used by the Lacka- 
wanna in that the studs used on the former road are consider- 
ably larger and fewer in number than those used on the latter. 
Moreover, instead of breaking off the studs in the manner 
used on the Lackawanna, they are thoroughly cleaned before 
welding. 

The foregoing speakers gave extemporaneous talks, none of 
them having prepared any papers on particular subiects. 











OXY-ACETYLENE WELDING On 





REFRIGERATING APPARATUS 


By Fred E. Rogerst 


RIME requirements in refrigerating apparatus are pressure 
P container strength and permanency of joints. Receivers, 
accumulators, coolers, pipes, coils and headers must be amply 
strong to resist the normal internal pressures applied, and all 
joints must remain tight under every condition of service. 

Before the advent of oxy-acetylene welding in the United 
States about fifteen years ago, seams and joints were made up 
with forge welds, rivets, screw threads, flanges, gaskets, etc. 
Naturally, when oxy-acetylene welding was established as a 
commercial process it was taken up by some builders of re- 
frigerating machinery and applied in the fabrication of their 
apparatus with the object of simplifying construction and 
making operation dependable. The industry is one of the pio- 
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Fig. 1. Types of Heads Used on Small Diameter Pressure Containers. 


neers in the use of the oxy-acetylene torch, and the developed 
general practice of welding pressure containers used in re- 
frigeration satisfies all reasonable requirements for safety and 
reliability. 

Importance of True Forms 


Pressure containers subjected to varying conditions of pres- 
sure change shape slightly unless the shells are made truly 
cylindrical. This weaving or breathing action if excessive 
may eventually cause cracks to develop, and it is of importance 
to minimize all movements of this sort, especially in or ad- 
jacent to welds. The shell should be rolled truly cylindrical 
and the edges bent to conform to the circle so that when joined 
and welded there is no appreciable flat section. If the ends 
of the sheet are not fully curved after rolling, the section will 
not be truly cylindrical and when the shell is subjected to in- 
ternal pressure the flattened part changes shape, thereby set- 
ting up a bending stress in the weld and metal adjacent. When 
the pressure is relivered the parts tend to straighten again. 


Too much stress can hardly be laid on the importance of 
sound mechanical practice on all work leading up to welding. 
True bevels, circular shapes, straight edges, convenient work 
supports and work-handling appliances contribute much to the 
success of welding. 





* Paper read before the American Society of Refrigerating 
Engineers, December 7, 1920. 
t Publicity Department, Davis-Bournonville Co., Jersey City, 


Preparing for Welding 

Several methods are employed for beveling th: 
points preparatory to welding, and while some 
efficient than others no absolute rule can be stated a 
to follow. Edges of flat plates may be beveled at low cost op 
a plate beveling planer before rolling them to cylindrica| shap, 
Thus true beveled edges will be produced in the | 
girth seams. 

Lap welded pipe used for shells may be cut off and bevel, 
in a cutting-off machine systematically and at low cost. 

The flanged heads may also be beveled by chucking i; 


lathe, turning the edge to an angle while cutting the flange ; 
length. 
But in some cases owing to lack of equipment the ends of 


the shells are not beveled, and then the beveled flanges of ¢! 
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Fig. 2. Pressure Container Heads Used on Large Diameters. 
head is tacked to the end of the shell %- to #y-inch apart at 
the bottom of the groove depending on the thickness 
neither the sheller nor the flange are beveled in which case 
more space between must be allowed when tacking. 
words, when preparation is incomplete it is provided for by 
allowing more space of filling material. The torch is used to 
break down the sharp corners immediately at the beginning 
of the welding, and the molten metal sloughs down and thus 
is created a groove for filling in. 

Effect of Preparation on Joint 

Recommended practice for work preparation is beveling the 
edges of the plate to an angle of 40 to 45 degrees which whem 
two plates are butted together produces a groove of 80 to 90 
degrees included angle. 

In non-fired pressure containers practice varies in bevel 
preparation all the way from full preparation as shown at A 
through the stages B, C and D, Fig. 3. 

When plates are fully prepared the lower edges are placed 


A gain 


In other 


_ close together for tacking, but when the angle of groove is de- 


creased as at B and C more space is allowed between for ‘i! 
ing material. In short, the aim is to make the area of weld 


cross section approximately the same as in full beveling. 
The point to be brought out is that there is a wide allow 
difference in the method of work preparation provided ‘h¢ 
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ctice is good. The cost of welding is greater when 
the beve e incomplete as the corners must be broken down 
by the ! instead of a tool. 

“When corners are broken down with the flame, there is 
‘id shuts forming on each side of. the bottom be- 


puddling 


danger ‘ ‘ 
tween t! iten and the parent metal. This potential defect 
be a ed by skillful puddling with the welding rod which 
veeaks the surafce tension and brings about cohesion at these 
points. 

~ Attention may be called here to the fact that bevel prepara- 


rion does not necessarily mean cutting to a sharp angle. It is 
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Fig. 3. Beveled and Non-beveled Joints, Showing that the Plates Should 
Be Tacked Further Apart with Square Edges than with Beveled Edges. 


well known that steel plates %-inch thick may be soundly 
welded without beveling if set apart vs- to %-inch. By the 
same rule the bevel may be broken as shown in Fig. 4, leav- 
ing a step or square edge about %-inch thick. The acvantage 
is that less work is required for beveling and there is less like- 
lihood of over-heating at the bottom of the vee. 
Manipulation of Torch and Welding Rod 

It is conceded that some torch manipulation and movement 
of the welding rod in certain relation are absolutely necessary 
to success in oxy-acetylene welding. There are, however, no 
absolutely fixed rules for securing sound work. The torch 
May be actively manipulated while the welding rod is moved 


but little, or the welding rod may be the more active factor 

while the torch is held comparatively still. The result is prac- 

tically the same in either case and between the two extremes 

is a variety of practices, one merging into the other imper- 

ceptibly. The theory of torch and welding rod manipulation 
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Fig. 4. Partially Beveled Edges. 





is to distribute heat evenly on each side of the joint, to break 
down the walls and to secure thorough penetration and 
union of the adding material and parent metal. If the torch 
is active and welding rod passive the operator secures the de- 





Fig. 5. Steel Plates with Length and Girth Seams Beveled on a Plate 
Beveling Planer. 


sired result by heat action and gas pressure rather than by rod 
manipulation. If, on the other hand, he works the torch com- 
paratively little but actively operates the welding rod, pene- 
tration and elimination of oxide-are accomplished mechanically 
as well as by heat. 

One secret of success when welding steel plates having a 





Fig. 6. Welding the Length Seam, with H-block and Wedge Ahead of 
the Weld to Hold the Edges Apart. 


thickness up to %-inch or more is to form a large puddle. The 
practice of one large refrigerating concern is to break down 
the side walls in advance of the puddle for a distance of 1%- 
inch to 1%-inch, making sure that the metal is fused at the 
bottom of the vee. Then active puddling with the welding 
rod begins, the pool of molten metal being about %-inch wide 
and %-inch long. The torch is whipped off the puddle from 
time to time. This causes the metal to “freeze” on the ‘sur- 
face in semi-circular ridges. 
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REGO—tTrue neutral flame, obtained through 
|S AOL OM elaterele) (ee Ms-t-Beelhcatta-tere>aace 
and acetylene mixed in the tip under 


low pressure and in equal volume. 
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FLAME, the true neutral cone of heat, obtained 
without effort on the part of the operator, is the perfect 
welding and cutting flame of today. 











The REGO principle of low oxygen pressure insures 
not only a perfect flame, but the utmost in gas economy. 
In ordinary service REGO saves from $300 to $500 a 
year in oxygen consumption alone. In tip maintenance, 
the REGO one piece tip, made of drawn copper, saves 
90% of the usual tip maintenance costs. 


In eliminating “flash back’’ REGO saves in upkeep costs 
—and there is no condition of operation which will cause 


a REGO torch to flash back. 


To get a clear understanding of REGO principle of gas 
mixture, send for our book 


“FACTS’’ 


It is a concise compilation of gas mixture principle that will be of 





real benefit to you. 


Included in “FACTS” is a true photographic color chart of correct 
and incorrect welding flames—the first to be shown in welding 
literature. 





‘THE BASTIAN BLESSING COMPANY | 


WEST AUSTIN AVENUE AT LA SALLE STREET CHICAG 








Penetration 

As stated in the foregoing, the breaking down of the side 
walls is accomplished in such a manner as to insure perfect 
fusion of the metal at the bottom of the vee. It is against 
the practice of this concern to carry the penetration to such 
an extent that the metal drips through the joint and hangs in 
drops beneath, however. This condition is objected to, and 
the effort is to carry the weld through flush and no more. 

On shells 44 inches diameter and larger another well-known 
concern welds the seams both inside and out thus insuring 
thorough penetration on the thicker metal as well as rein- 
forcement sufficient to make the joint strength fully 100 per 
cent if required, which, of course, should not be. 

Reinforcement of Welds 

Obviously, it is possible to reinforce an oxy-acetylene weld 

to an extent that would absolutely prevent its ever break- 
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prevent the spread of heat to the degree 
thorough penetration and to add sufficient meta! 
ment to insure strength of the metal in the we! 
strength of the metal adjacent to the weld, and ; 


Welders should be instructed to weld as t! 
avoid reheating a joint to produce a smooth ef 
who knows goed oxy-acetylene welding there is 
attractive than a regularly puddled weld. It has : 
the master weldér’s hand and to the experienced 
evidence of the character of the weld. 


Rigid and Non-Rigid Systems of Welding 


When welding the longitudinal seam in a rolled 
der single handed it is necessary to start welding 
of the seam with the sides out of parallel a varia 
depending on the thickness of the metal, speed of y 


Fig. 7. Beveled Pilate Rolled for Welding, with Wedge in Place. 


ing. The general practice is to reinforce the weld about 
20 to 25 per cent, thereby making it somewhat stronger than 
the unwelded metal. The metal adjacent to the weld is 
coarsened in grain structure by the heat and somewhat 
weakened, however. The ideal condition then is realized when 
the reinforcement of the weld makes its strength equal to 
that of the metal adjacent to the weld. Any greater amount 
of reinforcement represents waste of adding material, gas and 
effort. In fact, it is positively detrimental because long-con- 
tinued heating of the joint tends to decrease the strength of 
the unwelded metal subjected to the high temperature. The 
aim, therefore, should be to weld as rapidly as possible, to 


equipment provided for holding the parts in proper re! 
A common rule for the thinner shell plates is to set th 
apart about %-inch per foot of length. The seam in 
8 feet long, for instance, would be tacked together at 
while the gap at the other is held to about 2 inches. A 











what greater allowance is desirable for plates 34-inch thick 


and more. Some concerns give considerable more al! 
on even thinner sections running as high as six per « 
This is an example ofthe non-rigid system of weldi: 
contraction of the cooling weld draws the edges of t! 
together as the weld proceeds, and if the allowance |! 
correctly made and the welding has proceeded at a 
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Specialized industrial training eliminates mistakes that 
are costly in time and material 
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Free School for Arc Welders 


HE above illustration shows three views taken in the General 
Electric Company’s Arc Welding School at Schenectady, where 
courses are given in horizontal, vertical and overhead welding, including: 


Repairs to steel and iron castings 

Welding steel plates, tanks, gear-cases, etc. 
Recovery of broken taps and drills from castings 
Welding of high-speed steel to low-carbon steel 
Welding and cutting by carbon arc 

Welding by metallic arc 

Assembly of various parts by arc welding 





In from six to eight weeks, men who have had no arc welding experience become - 
efficient welders at the General Electric Company School in Schenectady. 


Each student’s record is kept and will be mailed on request to employer sending 
him to the school. 


This training enables an operator to hold a steady arc of uniform length, which is 
necessary to produce a successful weld. 


Many prominent firms, and departments of the U.S. Government, have availed 
themselves of the opportunity to have their men receive this exceptional training. 


Instruction is free of charge to a limited number of men desirous of learning 
electric arc welding. 


More details in Bulletin No. 48953 of our Arc Welding School sent on request. 


eneral@Electric 


cae Company tirae ... 
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rate the edges will be practically parallel when the end of the 
seam is reached. 

If the attempt were made to tack the edges of a rolled sheet 
and to weld the seam with parallel edges, the result would be 
a peaked seam, the cross section looking more like a pear than 
a circle. 

An example of the rigid system of welding is afforded when 
a flanged head is welded to the end of a pipe or cylinder. The 
practice is to tack the flange at four or more points and to 





e 


Fig. 8. Use of Serew Jack to Hold Fig. 9%. Weld Half Completed 
Edges Apart. Showing Joint Closed by 
Contraction. 


start welding at one of the tacks, using a wedge ahead of the 
weld to prevent contraction of the cooling weld metal draw- 
ing the parts together faster than desired. When the welding 
has proceeded half way around or somewhat more the wedge 
is dispensed with and the weld finished without other support 
In this case the strain 
set up by the contracting weld cannot seriously distort the 


than the tacked and welded portions. 


joint and, no allowance practically need be made for the con- 


ee 4 4 bay. , 
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Fig. 10. Longitudinal Ripple Welded Seam. 

What the strains are we can 
The fact that a circumferential weld is theoreti- 
cally two times as strong as a longitudinal weld of the thick- 
ness and quality, however, makes the question of internal 


traction of the cooling weld. 
only guess. 


stress of little importance in girth séams. 


Controlling Contraction 
Blocks having a cross section like the letter H are used 
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ahead of the weld to prevent the seam closi: 
An H-block with broad lips permits the us: 

tween the lips and shell to keep the edges fron 
per-jawed,” Alternative practice is to use a 

end of the shell and to ease it off as the weld p: 
the edges close together at the termination of 
skill is required in 
pressure containers than on any other work do 


The 


More welding longitud 


acetylene torch welder probably. weld 


thorough penetration and build up the weld 
strength, while at the 


maximum same _ time 








Fig. 11. Flanged Head Tacked on Ready for Welding 





wedges to keep the edges true and the contracti 
ing evenly to the end so that when the weld 
shall have a straight seam and a truly cylindrical 
Welding should proceed from left to right, th 
being directed squarely against the declivity of tl 
Size of Welding Rods and Tips 
The size of welding rod used on steel shells 


thick is from 7- to Ye-inch, a common size being 


et oe 





Fig. 12. Flanged Head Welded. 


These sizes of rods favor working the metal and 
thorough penetration. 





They present less area to 
proportion to the contents than smaller rods, and t 
opidation is lessened. Of course, a large flame must 
the sizes of tips ranging up to No. 7 or No. 8 (1 
nonville sizes, for this work in general. 
Expansion and Contraction on Header Work 

When a pipe nipple is set in the side of a head 
must be handled in such a manner as will insure b¢ 
or square with the pipe when the work is cold 
nipple is set the job is comparatively simple as 
need not take into consideration the accumulative 
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Consider the Ingot 










One way to test the value of welding material is to actually 
try it out on the job. However, such tests are expensive, be- 
cause if the welding material does not make good, time, money 
and material are wasted. 















Consider first the ingot from which welding rods and electrodes 
emanate. Investigation should show the ingot free from impurities, 
blow holes, gas pockets and to be chemically uniform. The lack of 
uniformity throughout an ingot results in a “wild” assortment of wire. 
Actual tests made from borings prove this. 


Examination of the Armco Ingot will give you positive assurance that 
every welding rod that is produced from it will be free from foreign 
matter and defects—that the proper fusion of welding material with 
parent metal must be perfect. It cannot be otherwise with iron uni- 
formly 99.84 per cent pure 





Page-Armco Welding Rods flow 
freely and evenly under the oxy-acety- 
lene flame and Page-Armco Electrodes 
maintain a dependable arc in the me- 
tallic arc welding process. 






Produce 


wang 8 Wire 
Li 


















General Sales Office: Grand Central Terminal, New York City 
District Sales Offices: Chicago, Pittsburgh, Cleveland, Adrian, Mich. 


_ +> Carried in stock by dist ors in all industrial centers 








effect of several welds. When a weld is made in the side of 
a pipe the tendency is to contract that side and bend the pipe. 
This is due to the expansion of the hot metal which causes 
upsetting as the cold metal surrounding it prevents full ex- 
pansion. The subsequent contraction shortens the fibres on 
that side of the pipe and throws it out of straight line. How- 
ever, the effect of the upsetting action is comparatively. slight, 
and when only one nipple is set it will be imperceptible, espe- 
cially if the pipe is of large diameter and comparatively short. 








S¥or/ endend 
weld Acre 








Fig. 13. Setting a Nipple to Stand Square When Welded. 


When close to a head or flange the operator may then set 
the nipple out of plumb an amount depending on the length 
and diameter. A 5-inch nipple six or seven inches long pro- 
jecting from the side of a pipe 16 inches diameter close to a 
head or flange should be thrown out of plumb about %-inch, 
lengthwise of the pipe, and welding should start on the low 
side, or in the larger angle. It should continue around and 
finish at the same point. The effect of the expansion and 
contraction will be sufficient generally to square up the nipple. 
If the normal contraction effect is not sufficient it can be in- 
creased by again playing the torch flame around the base 
and cooling suddenly with wet waste. 

The tendency to upright a nipple set and welded in the 
manner described may not be quite clear. It is attributed to 
the shortening of the circumferential fibers due to the repeated 
heating of the metal at the nipple base at the start and finish 
of welding. On the opposite side the metal is made hot but 





Weld 





Weld 


SS 
AQ 
MMs 


Li Z 


























Fig. 14. Cross Section of Brine Cooler Head, Showing Groove for 


Flanged End of Shell, and the Weld. 


once, and hence the shortening of the circumference is less 
than where the metal is made hot twice. Moreover, a flange 
or head resists contraction stress and tends to hold the metal 
at the base of a nipple close by rigidly in place. By reheating 
and sudden cooling the effect is accentuated. In fact, a welder 
experienced in the trick can actually produce a distinct 
wrinkle of depression in a shell. 
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Suppose that eight or ten 2-inch nipples are ¢ 
side of an 8-inch pipe, ten feet long. Here is dit 
which the cumulative effect of contraction and 
ceptible, and it has to be taken into account 
plan is to use an 8-inch pipe bent so that a str: 
show a drop of say %-inch in the center. T) 
welded in and the contraction produced by 
action and subsequent cooling shortens the lon; 
pipe, an amount that will depend on its length. 
number of welds on the nipples. The shortening 
of course, be ‘just: enough to make it straight. Sn 
headers of considerable length may 














be straightened afte 





Fig. 15. Brine Cooler Assembled. Flanges and Longitudinal Seam 


Oxy-Acetylene Welded. 





welding in the nipples by heating and bending the 
tween the nipples. 
Flat Heads 

Small diameter lap-welded pipe may be headed 
discs set inside the pipe and welded at the edges 
discs may be cut to the same size as external diameter 
pipe and welded to the end. Either form of head is obj 
abte from the standpoint of good design, but the wel 
be made so much stronger than required to withstand 





Fig. 16. 


Four Welders Weld Flange to Brine Cooler Standing on End 


pressure in pipes of 8 inches diameter or !ess that ther 
serious objection to such construction. The 
method, however, it to provide dished heads. 


Dished or Flanged Heads 

A cylinder with flat or dished heads subjected to 
pressure develops the severest bending stresses at the junction 
of the head and cylinder part. It is important, thereior: 
locate the weld outside this zone. Forunately it can b« 
accomplished by flanging the head and welding to th: 
at a distance of two or three inches from the ang! 
bending stress is thereby located in unwelded metal. 

In some cases the flange is set inside the shell and w: 
the outside corner. Large shells treated in this mann: 


most elegant 


be corner welded inside also. Another practice is setting te 
flanged head inside the shell, turning the end of the she!! over 
This makes a very strong 
In fact, it is much stronger than necessary, a! n 


the head and welding the edge. 
job. 
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seality POO! practice judged from the standpoint of engineer- 
ing efficiency. ; 
When dished heads are applied to receivers and welded with 
the oxy-acc! lene torch the convex part of the heads is turned 
outward at both ends, of course, thereby giving the maxi- 
mum capacit possible. If, however, the heads are welded in 
a the forge it is necessary to turn the convex sides of both 
heads in so that the ends may be welded on the anvil. With 
riveted construction the convex side of one head must be 


turned in to “hold on” and rivet the seam. 
Welding Circulating Pipes 

Small diameter pipes required for circulating coils in re- 
figerating apparatus may be butt-welded effectively with the 
oxyacetylene flame, using a special torch designed to heat 
the joint throughout the circumference at once and means 
to apply endwise pressure when the welding temperature has 
been reached. 

In general this welding is done with electric butt welding 
machines, however; clamps or tongs are used to smooth the 
bytt weld while the metal is hot and to compress the pipe to 
the original diameter. Care should be taken to joint the ends 
squarely in order to get even heating and to avoid flashing, 
which would throw projecting fins into the pipe and cause in- 
terference with the flow of liquid. 

Testing Welded Apparatus 

Ammonia receivers and accumulators with auxiliary appara- 
tus are tested with water pressure using a hydraulic pump and 
accumulator to develop pressures several times higher than 
the working pressure. To make the test more severe the shell 
is sometimes hammered adjacent to the welds. If no leaks de- 
velop under the hydraulic test the apparatus is then subjected 

air pressure of about three-fifths the hydraulic pressure, 
the object then being to find minute leaks which may have 
escaped notice under the hydraulic test. When conducting 
the air pressure test the apparatus is placed in a large shallow 
metal tank party filled with water: 
by air bubbles. 


Any leaks are betrayed 
In this manner it is possible to locate minute 
leaks which would not be found by hydraulic test. 


Training Welders 


Naturally, a trade like oxy-acetylene welding in which so 


to the need of training men to produce sound work. There 
are several methods of training raw labor to manipulate the 
welding torch. No doubt the best method is that which ex- 
pounds principles and enforces practice in approved torch 
manipulation. Testing the welds is also a prime requisite in 
a training course. If a learner sees the inside of a defective 
weld made by himself, which looks fair on the outside, his con- 
tit is taken down a bit. He learns rather painfully what to 
avoid. Manufacturing concerns must follow methods depend- 
ng on the size of shop and class of work, however. 

One concern starts off a learner with a cutting torch. The 
nan is carefully instructed in its construction and manipula- 
ton—how to turn on the gases, light and adjust for the pre- 
ieating flame’ and to turn on the cutting oxygen when the 
suiting temperature has been reached. After that he is 
dllowed to play with the apparatus for a day or two when he 
sgiven some simple designs to cut out of sheet metal, When 
these have been successfully mastered he is given simple blue- 
prints and told to cut out the designs, making his own meas- 
urements. This means training in other matters than cutting, 
and the new men soon acquire facility in the use of tools and 
acquaintance with shop practice, all of which has bearing on 
thir success as welders. 

After using the cutting torch for two or three weeks the 
mn who have demonstrated that they have the qualities 
Necessary for good welders are given welding torches and 
‘arted at work on non-pressure apparatus, water tanks, and 
* water headers subjected to little pressure. From this 
work they graduate to ammonia apparatus. It is truly sur- 


rising how quickly some men master the principles of sound 
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welding and become competent to do the most exacting work 
on high pressure ammonia parts. It is needless to say that 
anyone acquainted with oxyacetylene welding will readily 
see that in such apparatus we have the highest and most 
exacting requirements. An advantage of this method of train- 
ing welders is that each welder becomes familiar with the use 
of the cutting torch and uses it as an auxiliary tool to facili- 
tate his work. 

For instance, when making receivers or accumulators from 
standard lengths of lap-welded pipes, it may be necessary to cut 
a length of pipe into three or four pieces. This can be done in 
a well-equipped shop to advantage on a pipe machine, the 
bevelling being done at the same time. But in a smaller shop 
not so well equipped the cutting torch is used for cutting 
the pipe into lengths, having first marked the cut layout with 
chalk. The pipe resting on vee roller rests is slowly turned 
while the cut proceeds. When the welder has cut his pipe 
into sections he is ready then to weld on the heads and to 
cut the openings for nozzles, nipples and other connections. 
This work is done in proper sequence, the result being that the 
welder practically handles the entire proposition from the 
time the pipe comes into the shop until it leaves him to go to 
the testing station. 


ae pa a ae * ‘ 
Morale of Welders 


painstaking care to preserve a high 
standard of excellence is shown, this being the end of an am- 
monia receiver having three sockets welded on for the pipe 
support on which it stands. Tack welding would be quite 
sufficient to hold the sockets in place. The stress tending to 
displace them is comparatively slight, most of the load be- 
ing compressive. But the are required to weld 
these sockets to the heads with all the care bestowed on 
the nipple shown in the center. The reason is to prevent any 
lowering of the standard of performance. The slight increase 
of cost is cheerfully borne as the need for searching inspection 
on other work as it progresses is thereby reduced. Moreover, 
the welders work with greater satisfaction and take more pride 
in their production when they are held rigidly to the highest 
attainable standard at all times. 


An illustration of 


welders 





NEW OFFICE OF AIR REDUCTION CO. 

The Air Reduction Sales Company will move its executive 
offices on May ist from 120 Broadway and 160 Fifth Avenue 
to 342 Madison Avenue, New York City. 

This move to Uptown New York on the part of one of the 
country’s largest producers of oxyacetylene welding products 
comes as a result of the company outgrowing both its 120 
Broadway and 160 Fifth Avenue accommodations. The con- 
centration of all its general office departments in one building, 
it is thought, will make for more convenience and efficiency 
in their dealings with the Airco District Offices and distributing 
stations located in practically every large city of the country. 

Coincident with the announcement of the general office 
change is another to the effect that the’ New York district 
office of Airco after May ist will be located at the Airco 
factory, 191 Pacific Avenue, Jersey City, N. J. All corre- 
spondence and other communications heretofore directed to 
the Airco district office at 160 Fifth Avenue, New York, should 
in the future be sent to 191 Pacific Avenue, Jersey City, N. J. 


VAN SCHAICK MADE SALES MANAGER 
The Page Steel and Wire Co. announce that Mr. A. P. Van 
Schaick is appointed General Manager of Sales, succeeding 
Mr. E. C. Sattley, resigned. Mr. W. T. Kyle is appointed 
Assistant General Manager of Sales. Mr. Van Schaick and 
Mr. Kyle will both have headquarters at 1054 Grand Central 
Terminal, New York City. 
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The Reporter and Acetylene 


ae following notice was printed in the Clevelang y, 
on March 23, 1921: 
Dying From Burns 
Richard Connors, 15911 Olive Court, is reported dy; 
side Hospital from burns received at noon Wedne 
acetylene torch with which he was working at 3¢ 
Avenue, exploded. 


After having made a preliminary investigation at the Cente: 
Police Station of the above related accident, one of our reader 
went to 3609 Lakeside Avenue to get further in} rmatio: 
The place is a scrap yard conducted by Rosenblatt & i 


Co. 

Several asphalt drums approximately 30 inches in diamete; 
and 45 inches high were on the ground, one of them badly 
scorched. One end of this drum was brown clear out by the 
force of the explosion and was found about 400 feet away 
from the yard. The other end was cracked and bulged, A 
small hole near the edge of the loose head showed that the 
cut had just been started when the drum exploded and covered 
Connors with burning asphalt or possibly oil. 

The cutting equipment was not at fault and as far as oy; 
informant could determine acetylene was not even used 
the premises. 


Possibilities for Extending the Oxy-Acetylene Process. 





HE superintendent of a large chemical and fertilizer p! 
in New Jersey has saved his company $50,000 in the pas; 
three years largely because of his ingenuity in applying 
oxy-acetylene welding and cutting process. Much of th 
ing resulted from utilizing materials salvaged out of thé 
pile for the fabrication of equipment that would 
have been purchased new. 


From the foregoing it would appear that the oxy-ac« 
process as commonly practiced in production and repair | 
be profitably extended to embrace a variety of ecor 
operations that in many plants are entirely overlooked 

As in a general way the same class of opportunities 1 
apply to manufacturing plants of other kinds, referen 
the typical fabrications at the plant noted ought to bx 
gestive value. The principal ones are briefly outlined 
lows: 

(a) In one instance a 4-inch steam pipeline, 300 feet 
and carrying 150 pounds pressure, was constructed of 
hand pipe sections joined by butt welding. 
in service three years ago, and has not shown the slightes 
trace of a leak at any point. 


This line was | 


(b) Another instance of the use of scrap material was t 
fabrication of two oil and water separators from ol 
These separators were more compact and workmanlik: 
the manufactured article. 


(c) Yet another instance of the use of scrap pips 
building of a degreasing condenser from this materia! 
original condenser was built of screwed pipe and fittings 
the loss through leakage of gasoline amounted to 18 ga 
for every ton of fertilizer degreased. In the improvised \ 
condenser the loss was reduced to 3% gallons per t 

(d) In the conversion of a coal-burning power | 
burn oil, $2,160 worth of assorted pipe fittings wer 
by welding in small nipples instead of cutting the n 
and inserting “tees.” 

(e) On another job thousands of pipe clamps an 
were eliminated by welding electric conduit tubing 
of “I” beams. 


_ 


ot 


(f{) In other case 5-foot “U” bends were made fro! 
These bends, in which the oxy-acetylene fla: 
used, were not so symmetrical and uniform as th: 


pipe. 
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The ambulance of Industry 


HE oxy-acetylene welder’s hand-truck is 
the ambulance of the modern machine shop. 


Instantly accessible, quickly and easily wheeled 
to any part of the shop, wherever the job may 
be—the oxy-acetylene outfit saves thousands 
of dollars by eliminating delay and reclaiming 


broken parts. | 
Sivest OLfte 


DISSOLVED ACETYLENE 


has made possible the use of a highly pure gas 
in an easily portable and economical form. 


Forty plants and warehouses insure a never-' 


failing and prompt supply of this most useful of 
gases in any quantity anywhere. 


THE PREST-O-LITE COMPANY, Inc. 
General Offices: 
Carbide and Carbon Building, 30 East 42nd Street, New York 
Balfour Building San Francisco 
In Canada: Prest-O-Lite Co. of Canada, Limited, Toronto 








PW-505-28 
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factured article, but were much cheaper and proved highly 
efficient in service. 

(g) The oxy-acetylene torch was used also in making stair- 
ways and handrails. For treads 6 by %-inch steel channels 
were welded, hollow side up, to steel channel stringers. The 
treads were filled in with steel borings and cement to make 
a non-skid surface. The verticals were welded to the sides 
of the stringer channels, the handrail being laid in a round 
groove at the top of the verticals, thus completing, after be- 
ing welded, a staircase that was rigid and permanent. This 
application eliminated numerous railing fittings and adjust- 
ments at various angles of the stairways. 

These instances, strikingly illustrate some of the possibilities 
of the oxy-acetylene process for producing saving other than 
those commionly effected in the factory and repair shop. 





Jerry and Jim 
_— and Jim, who are introduced to the trade in this 
issue of The Welding Engineer, are a couple of welders who 
can be found in almost any welding shop which employs more 
than one welder. Jerry accomplished this biggest welding 
job that was ever pulled off in this country or any other 
country. It was so big that none of the standard torches 
would do the work, so he had to make a special torch for it 
before he could begin. The finished job was so good that 
they took a picture of it! All this can be gathered from Jerry’s 
conversation. In fact, Jerry has so much conversation that 
Jim doesn’t get time to say much—but from the few words 
he does manage to put in we judge that Jim is a doggone 
good welder. 





PHILADELPHIA SECTION HOLDS ANNUAL 
MEETING. 

The annual meeting of the American Welding Society, 
Philadelphia Section, is scheduled for Monday evening, April 
18, in the Philadelphia Engineers’ Club Auditorium. The 
program includes reports from committees, the announce- 
ments of the newly elected officers, as follows: 

Past Chairman—Joah Brogder, David Lupton’s Sons Co. 

Chairman—Wnm. T. Bonner, N. Y. Shipbuilding Corp’n. 

ist Vice-Chairman—Victor Mauck, Jno. Wood Manfg. Co. 

2nd Vice-Chairman—Dr. H. S. Lukens, Univ. of Penna. 

Secretary—H. J. Grow, Philadelphia Navy Yard. 

Treasurer—C. W. Bates, Philadelphia Electric Co. 

Executive Committee Members—Three years, C. J. Mooney, 
Linde Air Prod. Co.; G. W. Scott, Wm. Cramp & Sons Co.; 
F. W. Anderson, Atlantic Refining; L. H. Swind, Swind 
Machy. Co. Two years, C. K. West, Gen’l Elec. Co.; Jesse 
Gilbert, Link Belt Co.; Lt. Com. E. F. Enright, Philadelphia 
Navy Yard. One year, I. D. Shipper, J. G. Brill Co.; S. G. 
Child, Baldwin Locomotive Co. 

Addresses by J. H. Deppeler and W. T. Bonner, and motion 
pictures showing the production of welding rods from ore to 
electrodes, showing mining operations, transportation, blast 
furnaces, rolling mills, wire straightening and cutting, etc., 
with explanatory lectures by Engineers of the American Roll- 
ing Mill Co., and the Page Steel & Wire Co. 





OXY-ACETYLENE USED IN BREAKING UP 
CONCRETE 





In a building under construction in Cleveland, Ohio, con- 
siderable concrete work was put in through an architect's 
error. It was found necessary to remove the misplaced struc- 
ture, and a crew of laborers assigned to the task attacked the 
concrete with sledges and drills. At the end of three days 
the progress made was so small that other and more rapid 
means of removal became imperative. 

In the emergency a practical gas welder was called in to 
determine what could be done with the oxy-acetylene torch. 
A demonstration proved the feasibility of speeding up the 
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work with the torch and the job was therea 
to a local welding firm. 

The method employed consisted of heating 
the desired fracture with an ordinary weldin, 
long bushy flame. The concrete was not r: 
heat, as measured in terms of oxy-acetylene, | 
confined as much as possible along the propos. 
ture. When so heated the concrete yielded to 
of the sledge, breaking off in the predetern fore 
bulk. te 

PORTABLE GRINDER SAVES A MAN A DAY 

Slow methods of working often look like eco; 
their wastefulness is not apparent. The welder 
his head at the proposition of installing good machinery = 
be overlooking a good bet. A recent case illustrative of th 
is that of a welder who purchased a portable electric grind 
from the Wodack Electric Tool Corporation. After pe . 
a while he wrote to Mr. Wodack, “It has enabled me to d 
the work that I formerly had two men on with one may , 
a saving of $4.25 per day. Besides it will file off the hy 
spots and get in close corners where a file will not.” 

AIR REDUCTION HAS NEW PLANT 

The Air Reduction Sales Company has secured . 
the National Carbide Corporation of Virginia, with a nx 
planit at Ivanhoe, Va., and beginning May ist, 192), wij 
direct the policy and control the operation and sales 
Carbide Corporation. 

With the acquisition of this carbide plant the Airco orgay 
ization (Air Reduction Sales Company) places itself in ¢h 
unique position in the oxyacetylene welding and cutting 
dustry of manufacturing and selling within its own orgaiz 
tion everything necessary in the use of the oxyacetylene f 
Airco products now include oxygen, acetylene, welding ap 
cutting apparatus and supplies, acetylene generators, carbide 
nitrogen and argon. 

The carbide produced at the new plant will be markete 
in the future as Airco Carbide through the chain of 
distributing stations stretching over the country 


NOXON MADE SALES MANAGER 

“W. R. Noxon has been appointed sales manager for th 
Alexander Milburn Company, Baltimore, Md. His experience 
in the oxy-acetylene line is very extended. It began in 1908 
as sales manager for the Davis-Bournonville Company, \ 
York. After an interim in 1914-1915 he was reengaged as 
district manager at Chicago, IIl., continuing in that position 
until recently.” 
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RIVET CUTTING RECORD 





What is believed to be the record to date for cutting rivet 
in the dismembering of steel freight cars was recently esta 
lished by an operator who cut out 1,038 rivets in 2 hours au 
46 minutes. Of this number 683 were 54-inch rivets, 228 weré 
%-inch rivets and 127 were %-inch rivets. 

The cutting was done on a standard Erie car under general 
yard conditions, the operator taking the rivets as they 4! ( 
working inside, outside and under the car. The car was one 
that had been retired from active service and that was !n 
car shop for repair, the rivets and plates being covered 
heavy scale and rust, thereby rendering the cutting extreme) 
difficult. 

It is said that the record applies not only to the number ¢ 
rivets cut in the time required, but also to the low consump 
tion of gases used, the job taking only 384 cubic feet of oxys 
and 83 cubic feet of acetylene. ‘ 


i 





NEW BUTT WELDER | 

The Winfield Electric Welding Machine Co., Warren, U™ 

recently announced a new type of butt weldins hine 

especially designed for work on high speed drills. 't '5 54" 

that the construction prevents the flash from the from 
getting into the movable parts or bearings. 
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*“U. S.’”’ Acetylene Generators 


Simple—Ef ficient—Automatic 


THE WELDING ENGINEER 41 bi 





1 OwW-PRICED 
Makers of famous ‘‘U.S.” Welding and Cutting Ap)~ratus 
UNITED STATES WELDING CO., Inc. 


Minneapolis, Minnesota 
Distributors Wanted—Write for Particulars 

















ee 


42 THE WELDING ENGINEER 


WELDING CAST IRON 

IRST Case. Simply as a means of filling in, or building 

out, where grinding is the only machining necessary. Clean 
out the spot to be welded by chipping or grinding so that all 
dirty, oily, sandy, or porous metal is cleaned away and a reason- 
ably bright metal foundation is provided for the weld. Weld 
with either steel or cast-iron electrode, according as to whether 
a reasonably hard or a very hard surface is wanted after grind- 
ing. The steel gives a hard surface and the cast iron a very 
hard surface. Care must be taken in using the cast-iron elec- 
trode that the quick cooling does not catch gas bubbles in the 
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Prepare plates separately 
wherever possible. 
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weld, The steel causes no such 
but if one or two imperfections show, a peening ham- 
mer will close them up. 


SECOND CASE. 


leaving holes after finishing. 
trouble, 


Welding cast iron, where tensile strength is 
required, but no resistance to bursting pressure will be experi- 
enced, i. ¢., welding broken machine-parts, bed-plates, etc. In 
general, where no undue strain results, and the part was origi- 
nally broken by some accident which will hardly happen again 
in the same place, i. ¢., “V” out wide enough so that the elec- 
trode can be held at approximately right angles to either face 
of the “V.” Weld the two faces of the “V” separately with 
steel, using great care to have the steel united to the face as 
the arc progresses, and not let any of it run down ahead of the 
puddle; weld from the bottom up, and, if any of the deposited 
metal does get away, stop and chip it off. After the two faces 





* Instruction No. 11 from the handbook of the Electric Arc 
Cutting & Welding Co., 152 Jelliff Ave., Newark, N. J. Copies 
of the complete instruction book may be had from this company 
at $1.25 each, 


» break is left intact at the bottom of the “V.” 
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are successfully covered, it is extremely easy t 
weld from the steel faces, using steel or cast iro: ; 
Tuirp CAsE. Welding cast iron where heavy pursti 
sure is to be met or great tensile strength is ; 
steel studs in single or double row either side of : 
from 1 in. deep on the upper half of the “V.” 
be % in. to % in. diameter, depending on the siz 
to be screwed into a tapped hole from % in. 
according to the thickness of the work. 
in. above the surface of the work. First: Careful 
the studs so that the studs are part of the cast i: 
diagonally as in lacing a shoe across the weld 
stud, and finally finish as with a pad over all com; 
ing the studs. In general studs of steel are needed 
so that their cross section by 60,000 Ibs., 
the cast-iron section by 18,000 Ibs. its strength, i 
fifth the area of steel studs to the C. I. for 


Saw off 


their strength equa 


a 100 | 

The first welding from stud to stud draws the casting ; 
into original contact, especially if a small amount of 
This « 
ccept in the instance where the piece breaks out 
Mn engine cylinder wrecks. A bottom of coppe: 
air hammer should be used so that fo: 
the chilled cast iron stirface under the weld 

eneral, much ‘more satisfaction can | 
hing, especially in large cylinders, whi 
ing Taakes the piston fit, the weld simply taking th 
strains. Many s are supplied with the bushing 
and in w j should’ be removed an 
after the —— fmished, machining slight], 
necessary. to 

FourtH Case. W east iron for subsequent 
through the weld. In Of the foregoing cases th 
or may not be machingble, but\the chilled layer of 
directly under the weld will sd@om be machinable ex: 
very thin pieces, due to tHe €as iron having been hi 
chilled quickly and uncombitied eathon left in its graphiti 

To remove this hardened Tayér when welding with ste 
to remove the entire hardness Of the entire section whe: 
ing with cast iron, the followigg proeedyre must be gone th 
Where the piece is of such shape that it can be wel 
reheating and annealing will make it méchinable, i. . 
after welding bring the ‘weld amd adja@ent cast iron 
little better than red heat and allow it t© main there from ' 
to ten minutes dépehding on the sige of the piece, t! 
slowly by burying in warm sand, fire-lay @ limestone. \\ 
piece is of such shape that the coolimg stmins when y 
quickly, as in electric welding, would warp @ break th: 
preheating’ is necessary, but only to @ Small degrec 
than red heat, in order to save the piece #f@® breaking 
welding. Directly after welding, bring thelwed, and ad 
cast iron up to better than red heat and @MMG@al% befor 
method results in either steel or cast-iréf @eétwde appli 
cast iron being entirely machinable, and in the Gage of cast-i 
electrode results in a weld which is not digBerijble fron 
original cast iron by either physical or chemiéal ayalysi- 

In general, cast iron containing smal] amotnts of st 
so-called semi-cast iron, is much easier to wel tiam pur: 
iron. Generally, the only welding done on c@st itm, ex: 
the cast of accidents, is where the original cagt iter i 
because of sand holes, porous spots or other tagiible gm casting 
this slag must be entirely removed before satipigeety welding 
can be expected. 

Usually the cast-iron electrode, while it be@ommer mor 
than steel under the arc, cools quicker than st@el aid ftom ' 
outside inwards, because steel cools by the comdiption 









heat in weld into the adjacent metal from the imsie ow 
and hence with cast iron there is more chance @f ids @ 
bubbles being left in the weld and some sort of fix to 5 
this is necessary in depositing cast iron. 
in such flux being: 


Desifalle ingr: 
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1, Quieting reagent. 
ater of dross to the surface. 


9 Quick rt “ 
Oxygen and nitrogen protector, so that bubbles, films or 
dies of oxide and nitride are not left in the weld. 


r Protection against rapid cooling of surface. 

Such a flux is furnished with electrodes, besides especial 
ace being taken that the C. I. welding rod is homogeneous and 
- evenly through the arc. 

Generally, careful spreading is the successful method to apply 
<-iron electrode to cast iron; with steel electrode on cast 
« careful beading at the start and careful spreading as a 
finish 
\Nore—The method of studding cast iron to give increased 
liability and strength was developed by Mr. Joseph McAllister, 
; the New York Central Railway, U. S. A., and under his 
jirection was successfully applied to the maliciously broken 
«st-iron cylinders and other parts of the interned German ships 
» New York harbor, using the plant and resources of both 
be Erie and New York Central Railways. 

Cast iron differs from steel in containing around 3% per 
cent carbon whereas steel, even the hardest, contains less than 
» per cent carbon, and 98 per cent of all steel in the world 
has less than vo of 1 per cent carbon. The cast iron with the 
amount of carbon in it may have the carbon in two 


a LLiC 


ms, that is, combined and uncombined. In the combined 


jorm the cast iron is very hard. In the uncombined form it is 
mparatively soft, easily machineable, and can be caulked. 
ious degrees of hardness range between these two limits 
ording as to whether all of the carbon has flaked out of 
the combination into graphite, or whether some remains. The 
nditions as to whether the graphite will be separated, or in 
mbination, depend on the rapidity of the cooling from a 
temperature just above the red heat. If it is cooled rapidly 
there will be no time for the graphite to come out of com- 
ination. If it is cooled very slowly, the graphite will all 
e out of the combination and various degrees of hardness 
are obtained by the differences in the time of cooling. A form 
of cast iron called malleable cast iron is rapidly becoming 
extinct, and which after weeks of slow cooling, the graphite 
settles to the outside and is taken off the cast iron, it begins 
take on the properties of wrought iron. As aforesaid, this 
s drawn off, and real malleable iron is rapidly going out of 
e due to the time taken to make it. So-called malleable 
n is generally cast iron with very little of the graphite 
removed. In making a weld on cast iron cold, naturally the 
ist iron is cooled very quickly, or chilled just below the joint 
f the weld and sometimes the weld itself will be very hard 
This occurs whether weld- 
ing with a steel, electrode or with a cast iron electrode. This 
hilling, hardening effect can be removed by reheating and 
imealing in lime or warm sand, or any way to allow it to 
cool slowly from above a red heat. 


ecause of the very quick cooling. 


Cast iron will not suffer any permanent deformations; in 
ther words, it cannot be bent, stretched or put out of its 
nginal alignment in any manner without breaking or crack- 
ng. To relieve the stresses, set up in welding cast iron cold, 
the weld must contract and if the shape of the cast iron pieces 
‘such that one or both ends cannot move in with the weld, 
something must give. If the weld is one-quarter or less of the 
section of the cast iron and a good joint is made to the cast 
ton, the weld will stretch, because, although the weld even 
‘of steel, being four times as strong as the cast iron sec- 
tion will, if it is one-quarter or less in area, stretch and it 
oes not hurt the weld to stretch. It is similar to working 
‘teel after casting into forgings and rolled shapes. If the 
weld can be put on a little at a time, so that its cross section 
salso less than one-quarter of the cast iron which it is welded 
', results can be obtained which will not bend out of the 
"ginal position, even on a section that is ultimately the same 
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The foregoing applies to welding with the steel electrode. 
In welding with cast iron electrode, the relative strengths 
would be the same, but due to the cast iron weld not being 
able to stand any deformation, it would craek through the 
weld. The remedy for this is to preheat the parts to be 
welded so that they will all contract at the same rate. In 
this manner welding with a cast iron electrode is much more 
rapid and more satisfactory than any other process. The arc 
has a tendency to burn out the carbon in any welding and there 
is an especially fertile field where the carbon is 3% per cent. 
We have developed a coating for the electrodes which re- 
supplies this carbon by adding an excess so that true cast 
iron of the same nature as the original is deposited in the 
weld. 

Another method of welding cast iron is to anchor the steel 
weld to the cast iron by means of studding as shown in this 
chapter of the instruction book, so that the weld in contract- 
ing cannot pull out of the cast iron no matter what the 
relative sections. In this manner the weld to the cast iron 
is made as well as to the steel studs, and the weld is by far 
the strongest part of the job. This is the method that was 
used in welding the cast iron parts of the German ships, and 
was developed by Mr. Joseph McAllister, of the New York 
Central R. R. 


Another method which has a similarly basic theory, and is 
especially useful for sections that are too thin to stud, that 
is, automobile cylinders, jackets, crank cases, heating boilers 
and other cast iron parts complicated in shape, and where no 
deformation can be allowed, is to run beads at right angles to 
the crack about eight to ten times the thickness of the weld 
at the crack, which right angle beads laced back and forth at 
intervals of four to six times the thickness of the piece hold 
the weld and adjoining cast iron from separating, so that the 
contraction takes place in the weld where it does no harm. 
Sometimes the weld will be stressed beyond its elastic limit 
and crack, but no precautions need be taken in welding, as 
this crack will then have steel to hold it. Naturally the less 
the heat used, the less will be the stress to be taken care of. 
To that end, use the light work taps on the machine to secure 
as little heat as possible, and proceed a little at a time, allow- 
ing the beads to completely cool before tackling the next one, 
except in the case of the beads at right angles to the weld, 
which beads should be put down as nearly as possible at the 
same time as the intermediate lengthwise of the crack beads. 
In pieces that have cracked and sprung apart and should be 
brought into alignment this method of cross-wise beading, 
proceeding from the smallest end of the crack, will bring 
the original pieces into such intimate contact that it is very 
often watertight before starting the intermediate beading. In 
order to keep the heat as low as possible our special electrode, 
whose melting rate is higher than ordinary steel, should be 
used. You will find this will aid materially in keeping the 
stresses down. All of this welding with steel is done with- 
out preheating or annealing of any kind, the finish if neces- 
In the case of a score inside of the 
cylinder wall, if the machine can be set at half-primary volt- 
age so that it will draw an arc, but not sustain it, the metal 
can be deposited in one flash at a time using a special elec- 
trode without cracking the adjacent cast iron. In the case 
that the machine cannot be set at half voltage a foot switch 
in the secondary circuit or the primary circuit should be 
opened, as each drop is deposited so as to not use the high 
heat in depositing the metal. The finishing can then be ob- 


sary being ground to size. 


tained by grinding. 


Notice has been filed of the organization of The American 
Welding Co., 24 Kenney Place, Newark, N. J. This company 
will operate a machine shop and welding works. The presi- 
dent of the new company is Mr. A. R. Walling. 
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HE other day I happened to pick up a scrap from the 
7 advertising section of a well-known magazine and was 
attracted by the following: 

“Every enthusiastic motorist enjoys the sharp, clear bark 
of a powerful, sweet-running motor. A hot spark in every 
cylinder! Valves opening wide and sealing tight! Just the 
right mixture from the carburetor! * * * If your motor 
seems to be losing its hill-climbing pep—if you have to work 
to get it started—if the compression seems to be getting 
weaker, there’s a good chance that the trouble is due to car- 
bonized valves. Carbon makes the valves stick, pits and 
burns them, causing them to leak, etc.” 

Yes, carbon is the little joy killer! It performs all the above 
mentioned evil functions. It also causes knocking in the 
cylinders, overheating, warped valve stems, leaky valves, etc. 
But the summation of all of these is simply the cause of one 
most important effect—loss of power. 


Carbon is the direct result of improper combustion. For 
the complete combustion of any fuel there is a definite 
minimum quantity of oxygen required. This oxygen is gen- 
erally supplied from the air. Limiting the air supply, so that 
the minimum quantity is not mixed with the fuel causes the 
formation of carbon. The black material which forms on 
lamp chimneys when the flame has been turned too high is 
generally labeled “smoke” or “soot.” Actually, it is pure 
carbon. The sooty deposit which a candle leaves on a glass 
or metal plate held directly over the flame is also pure 
carbon. 

In automobile engine cylinders, carbon is formed in several 
ways. Chiefly, it is due to the use of a mixture from the car- 
buretor consisting of too high a proportion of gasoline. Such 
a “rich mixture” burns improperly when ignited by the spark, 
leaving a soft deposit of black material which collects on 
top of the piston and in the clearance space at the top of the 
cylinder. It enters every angle and pocket in the top of the 
cylinder, forming around the spark plug bushings, valves, 
etc. 


If oil works up around the piston rings into the explosion 
chamber, it will burn, and, being unmixed with air (the sup- 
porter of combustion) will be only partially burned—incom- 
plete combustion—resulting in carbon deposit. Such a con- 
dition would not ensue were enough air mixed with the gaso- 
line, that is, if a lean mixture were used. 

Generally, the first indications of such an accumulation in 
the cylinders appears in the form of “knocking.” The con- 
tinued piling up of layers of carbon, under the action of the 
high pressures and temperatures existing in the cylinder 
chamber, causes a hard scale to be formed. Occasionally the 
scale becomes hot enough at some point to ignite the fresh 
charge as it enters the cylinder. A premature explosion oc- 
curs. Its rapid repetition comes in the form of “knocking” 
which can hardly be overlooked. 

As the carbon accumulates in every nook and crevice to 
which it can possibly find its way, some of it deposits on the 
lower part of the spark plugs. It short circuits the spark 
and prevents the formation of the spark at the proper point. 
“Missing” in any one cylinder readily identifies this con- 
dition. 

Formations of the hard scale on the valves and valve seats, 
with frequent ignition of localized points, burns and pits the 
seats, producing leaky valves. Moreover, the deposit tends 
to hold the valves open at all times. The valve stems become 


DECARBONIZING AUTOMOBILE 
CYLINDERS 


By B. Heyman 


heated and warp. Loss of compression is the 
course, that means loss of power. An automo 
such a state of affairs existing may be classed a 
efficient piece of machinery. 

Until recent years it was customary to remo 
posits by overhauling the motor and its parts, 
by hand. This method was very expensive, entaili 
the complete dismantling of the engine. 

But the oxygen process has put into the hands of al} a 
mobile owners a simple and convenient process 
automobile engines can be kept, at all times, in th 
described in the opening paragragh. 

The name by which the process is designated is “decar. 
bonizing.” It is by far the cheapest and most expedient way 
of removing carbon from the cylinders. And the process is 
performed without the slightest possible danger of 
the cylinder or any of the engine parts. 





be 
y to 


The principle upon which decarbonizing is based 
simple chemical reaction which occurs when pure oxy¢ 
carbon are brought into contact with each other under the ip. 
fluence of heat. Complete combustion results, and the carbon 
is consumed, so long as any of it remains for the oxyg 
act upon. 

A complete description of the detailed process 
furnished by any of the manufacturers supplying the n 
Sary apparatus. But it would be well to summariz 
method. The oxygen is supplied in steel containers at ver: 
high pressure. A regulator is used to reduce this high pres- 
sure to the lower working pressure. The oxygen is passed 
from the regulator through a flexible rubber hose to a specially 
constructed torch consisting of a valve and annealed copper 
tube, by means of which the gas can be controlled in the form 
of a very fine jet. 


It is necessary first to shut off the gasoline supply at t! 
tank valve and then run the engine until all the gasoline re- 
maining between the tank and engine has been exhausted 
The spark plugs are removed and the engine and adjacent 
parts covered with sheet asbestos as a precautionary measur 
Occasionally sparks alight on oil-soaked portions of the ma- 
chine, producing a hazardous condition. Holes are punched 
in the sheet asbestos to allow introducing the blowpipe through 
the spark plug openings into the cylinders. The piston 
the cylinder to be decarbonized must be brought t 
highest point of travel with both valves closed. 

Regulation of the oxygen pressure, although differing some- 
what for different types of apparatus, realiy has no effect on 
the result. The volume of oxygen supplied should not be ex- 
cessive so that the reaction will be too rapid and still it should 
be at a rate. which will produce the greatest economy as re- 
gards time and material used. 


A small quantity of oxygen is introduced into the cylinder 
through the spark plug opening by placing the torch tube at 


the opening and cracking open the valve of the torch for a 
short time. Then a lighted match is dropped into the cylinder 
A bright glow will be noted as the match burns in the pure 
oxygen that has been passed into the cylinder. The oxyge® 


jet should then be applied at the cylinder opening. 

ling noise will follow and particles of glowing carbon wil | 
blown out. The oxygen should be directed into ev: 

tion of the chamber until all of the carbon has been com 
sumed. Moving the stream around hastens the reaction and 
insures complete removal of the deposit. If, for any ' 
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the process is interrupted, although carbon still remains, the 
reaction can again be started by the aid of a lighted match. 
After all of the deposit has been removed the glowing ceases, 
and the torch valve is closed. 

The remaining cylinders are cleaned in the same manner. It 
is necessary in each case to place the piston at the top of its 
stroke with both valves closed. 

Some operators prefer injecting a small quantity of kerosene 
oil into the cylinder and igniting it before applying the oxygen 
jet. Too much kerosene must not be used because of the sud- 
den burst of flame that may result. 

The spark plugs should be thoroughly cleaned before screw- 
ing back into the bushings. When starting up the engine 
after such a cleaning, it is advisable to run for a few mo- 
ments with the exhaust wide open in order to blow out any 
particles that may have been left in the cylinder. 

A word or two may be said of the gas used in the process. 
Oxygen is compressed into 100 and 200 cubic foot steel con- 
tainers at a pressure of 1,800 pounds per square inch. Gen- 
erally the full cylinder pressure reads about 2,100 pounds per 
square inch. Since the gas follows very closely certain well- 
known gas laws it affords an easy way to calculate the gas 
consumption on work performed. The temperature also has 
an effect, but this is so slight that it can be disregarded. 

When the process is started the reading of the high-pressure 
gauge of the regulator should be noted. When finished the 
reading should again be taken. Subtracting one from the other 
and dividing by 9 for a 200 cubic foot cylinder or 18 for a 
100 foot cylinder gives the number of cubic feet used for the 
work, 

Suppose the initial reading to be 1,750 pounds per square inch 
and the final reading to be 1,625 pounds per square inch. For 
a 200 cubic foot cylinder the gas consumption would be: 


1,750—1,625 125 
—___—_——_-=——__=13.9 cubic feet, 
9 9 


and for a 100 cubic foot cylinder the gas consumption would 
be: 


————6.95 cubic feet 
18 18 


A rough estimate of the capacity of a 100 cubic foot cylinder 
would be about nine four-cylinder automobiles, but the figure 
is only an approximation and depends upon the condition of 
the cylinders and the skill of the operator. The time required 
is also a variable depending upon the above-mentioned factors. 





WELDERS’ PORTABLE SAND BLAST 


In both electric arc and oxy-acetylene welding it is im- 
portant that the parts to be welded be thoroughly cleaned be- 
fore the welding operation is started. All rust, scale, oil, 
sand, et cetera should be carefully removed. It is also neces- 
sary to remove the scale and oxide from the deposited metal 
from time to time as the weld progresses so as to avoid slag 
inclusions between the several layers. 

This cleaning work has generally been accomplished by a 
cold chisel, hand pick, roughing tool or wire brush. Such 
tools are not entirely satisfactory, however, because of the 
time required and because it is practically impossible to re- 
move all dirt, scale et cetera by their use. This is especially 
true of the wire brush which polishes the scale on a weld, but 
does not remove it. 





To fill the need for an efficient tool with y 
cleaning work quickly and effectively, the Port. 
shown by the illustration, has been placed on PORTS 
the Transportation Engineering Corporation. Ne a 
and Chicago. 

The Sand Blast consists of a heavy sheet 
about four quart capacity, provided with a fillin, 
air-operated syphon. The syphon consists of a 
tending to the bottom of the tank, a pipe tee, 
and a sand nozzle. The sand nozzle is case } 





New Portable Sand Blast. 





provided with a renewable tip. A trigger valve 
as shown, for controlling the blast of sand. An alr 
a %-inch nipple is attached to the open end of the 
which the sand blast is ready for use. An air pressur¢ 
75 to 100 pounds is required for the mest efficient 
of this device. 
It is claimed that the Sand Blast will quickly and « 
clean the parts to be welded and also the weld itself 
it will do this work considerably faster and more thoroug' 
than is possible by any other means. 








NEW SPOT WELDER 


A new spot-welding machine has recently been ; inced 
by the Taylor Welder Co., of Warren, Ohio. The new 2 de 
embodies features that make for easier operation than % 
secured in the older models, as the height and é 


the hand lever can be changed to suit the operator 
machine is designed for handling work from 1/64- t 
thick. 
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JOHNSTON FIBRE 
SPECTACLES 





Johnston Fibre Spectacles are very comfortable and 
cool. They fit over eye glasses or street spectacles and 
are non-conductors of heat and electricity. No metal 
can touch the flesh! Glass, fibre leather and regular 
electrical insulation on the temples complete the spec- 
tacles. Fold conveniently, small enough to fit in a vest 
pocket. ; 

The lenses are oval in shape and large. The flexible 
leather centre allows the frame to conform to the shape 
of the face. Remember, they are liked by welders when 
fitted with genu'ne Weldoglas lenses. 

Prices and quantity discounts furnished upon request. 
Ask for our new catalog on Head and Eye Protectors. 


GEO. S. JOHNSTON COMPANY 


Manufacturers of Hygrade Optical Products 
CHICAGO, ILL. 


4101 Ravenswood Avenue 


Columbus Peoria Los Angeles 
Nashville Dayton New Or-eans 
Davenport Evansville 

















Asbestos 
Welding 





Paper 


Scientificall repared WELDBEST AS- 
BESTOS WEL ING PAPER has been 
developed for the welder so as to stand up 
under hard usage and high temperature. 
Its special construction eliminates the 
throwing out of noxious and injurious 
smoke, gases and fumes so harmful to 
welders. 


It will last longer and you will like it 
better. It eliminates the welder’s troubles 
with welding paper. You can do more and 
better work with WELDBEST. 


Send for FREE Sample TODAY 


We will be glad to send you a free sample 
for testing purposes, for we have con 
fidence of its efficiency under a most se- 
vere test. 


Our label “‘Weldbest” is on every roll 
which comes in 100 Ib., 36 inches wide. 


Immediate shipments from our factory in 
Pennsylvania or warehouse in Chicago. 


ASBESTOS PRODUCTS CoO. 


CHICAGO, ILLINOIS 


Consumers Building 








Oxy-Acetylene 
Oxy-Hydrogen 








Backed by the longest service, greatest 
development, and widest practical expe- 
rience in application. 


Time—E fficiency—and the Greatest 
Number of Successful Users—have made 
Davis-Bournonville apparatus the stand- 
ard for comparison in the Oxy-Acetylene 
industry. 


Everything for Welding and 
Cutting— 


From a Welding Torch to a Welding 
Machine. 


From a Cutting Torch to a Cutting Ma- 
chine. 

From a Portable. Outfit to a Gas Plant 
and Highest Grade Welding Supplies. 


The most complete range of equipment 
manufactured for oxy-acetylene and oxy- 
hydrogen users, including acetylene gene- 
rators, oxygen and hydrogen generating 
systems for industrial plants, portable 
welding and cutting outfits, shop and fac- 
tory installations, and special machines for 
welding and cutting in factory production 
work. 


Bulletins for your every 
requirement—ask for them 


Davis-Bournonville Co. 


Factories and General Offices, Jersey City, N. J. 
Canadian Factory and Offices, Toronto, Ontario. 


OFFICES: 
Atlanta Dallas Pittsburgh 
Boston Detroit Portland 
Buffalo Los Angeles San Francisco 
Chicago Minneapolis Seattle 
Cincinnati Montreal St. Louis 
Cleveland Philadelphia Toronto 
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JERRY AND JIM 
By Weldon 


Brag is Jerry’s middle name, otherwise he is a purty good 
fellow. He admits of bein’ some wonderful welder and maybe 
there is some cutters around, but they will have to go some 
to beat Jerry when he is willin’ to tell about it and it can’t 
be said that Jerry isn’t willin’. He don’t claim to be a M. D., 
that’s about all he don’t claim, too, but L. A. fits fine behind 
Jerry’s name. 


Lingo Artists is some class all right and when you happen 
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Jerry and His Torch. 


to split words with a L. A. welder then you sure will have 
to step some. He is there with the lingo all the time and, 
oh, boy, what he done and did and does is some little story 
that beats any Who’s Who and other little story books what 
takes imagination and sand to write up. 

Jimmy is just a plain ordinary S. W. He must of went to 
some such like as the Kodakchester School of manly arts 
where they learn them weldin’ and opticmistics. Well, Jimmy 























“Fluxin Chucked in with a Derrick.” 


is Some Welder all right. He ain’t got the gaff, but he has 
got a lot of do. Jimmy’s kind is kinder scarce, but them is 
the fellows what get the work out and it ain't no talk featin’ 
about it neither. 

Jimmy don’t say much and most the time he don’t say 
nothin’ just pluggin’ away and laffin’ up his jumper when 
Jerry yarns about all he done before Noah was afloatin’ the 
mountains. 

The other day when they was fillin’ up the bread baskets 
Jerry up and went tellin’ about when he welded a twenty-foot 
cylinder what was cracked all the way round, crossways, criss- 





ways and other ways. To go by what he said it 
million feet of weldin’ and hot, oh, baby, th, 
hasn’t anythin’ on Jerry’s preheatin’. A hund;: 
charcoal and a hundred pound blast and asbestos 
load and tons and tons of cast iron sticks and fy 
in with a derrick. Yes, sir, he welded and he w. _ , | 
all the while like a Niagara. It sure was some ; 
tellin’ it. 

It took him two days settin’ up. He had it al! 
to a thirty-second and believe him it couldn’t nob 
gered that out but Jerry. And he built a furnis ; 
marcellin’ thing and then he gave it to’er and 
blazin’ away for a week. 

Jerry had a weldin’ torch that he had build a! 
it was some torch, let me tell you. Seven 
one end to another, four-way valves and a tip 
foot and a half long and had a half-inch hok 
never heard of such a blaze, three inches long if a: 
the gages all clamped tight. Pressur,e my body, 
kept a jumpin’ round a hundred all the time, says Jer; 

That was seven years ago when Jerry was a worl 
South, Jerry said, and they took a picture from it 
frame on it and all the papers had it and everyb 
was the biggest job anybody ever seen. 

And poor Jim, the unappreciatin’ fool like he 
and chewed and only said: “They ain’t never wa: 
animal.” a oe 


NEW COMPANY TO MAKE RESISTANCE WELDERS 





‘a Cer 


to 





The American Electric Fusion Corporation has 
ganized at Chicago, Illinois, for the purpose of manufact 
a new line of electric resistance welding machines. Th: 
ident of the new company is Mr. Edmund J. Henke, wi 
been associated with the Thomson Electric Welder ( 
the Federal Electric Welder Co., as chief engineer 
Henke is a charter member of the American Welding $ 
and is one of America’s foremost authorities on the sul 


“One of the New Spot Welders. 
electric resistance welding. Mr. Edgar Littman ts 
dent of the company, and Mr. S. G. Taylor, Jr., is s 
treasurer. The director of sales, Mr. Arthur B. Sor 
has been associated with the Detroit Electric Welde: 
with the Federal Machine & Welder Co. Tempora 
and works are located at 1906 N. Halsted St., Ch 
The accompanying photograph shows one of the 
welders. Details of its mew construction features 
available very shortly. 








THE WELDING ENGINEER 









FCoM MERCIAL 











IF you buy acetylene you 
should become familiar with 
the COMMERCIAL plan. 


Buying the Commercial way means 

U that you buy gas only—we loan you 

the cylinders. You USE what’s in- 

side the cylinders, and that’s all 

you pay for. You can get your 

A. money’s worth, too, for Commercial 

acetylene is uniformly pure—it makes 

| sound welds. Commercial engineers 

aa and Commercial plants and ware- 

. IL, houses are at your service in every sec- 
' tion of the country. 


Acetylene supplied in portable cylinders 
of the following sizes and capacities: 


10" x30" size - 125 cu. ft. capacity 


12" x 36" rT) - 225 oe 66 
12" x 44" rT; - 275 66 66 66 





Submit your acetylene requirements 
to our nearest office. 


Commercial 
Acetylene Supply Co. a 


Main Office: 80 Broadway, New York City 
208 So. La Salle St., Chicago 


Atlanta, Ga. Aurora, IIl. Boston, Mass. 
’ East Deerfield, Mass. Toronto, Ont. Bound Brook, N. J. 
Moberly, Mo. W. Berkeley, Cal San Francisco, Calif. 
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TWENTY-THREE-MILE GAS-WELDED PIPE LINE the preceding series by means of chains and 

—— found the two 20-section lengths overlapped 

The Midway Gas Company, of Taft, Cal., has recently com- cut away and the abutting ends welded. In . 

pleted 23 miles of 10-inch gas trunk line from its Elk Hill was a gap instead of an overlap, the space w 
Wells to connect with Bakersfield, paralleling its 6-inch line ing in a short section of the right length. 

that has heretofore served the Bakersfield territory. The During the actual welding, expansion an 





welded portion of this line, some 18% miles, is of especial the pipe, due to atmospheric changes, wer 
interest because of certain features of construction and han- ing when tying in the 20-length sections. Th 
dling employed to meet unusual conditions of terrain and latter was always done in the cool of the 
climate. The line is practically a cross-country straight away, any possibility of contractional ruptures. This 
with very few bends, traversing open prairie and marsh lands _ because, while expansion would take cars 

at points miles away from even the crudest pretense of a ing slight undulations in the line, without this 
highway. The temperature variations are always considerable uptake, contraction tension might result in 
during the day, ranging from sharp chill in the morning and as in this case, the extreme variations in sect 
evening to scorching heat at midday, modified at times by different hours of the day sometimes amount 
stiff winds that rise almost to the velocity of gales. It is as six or eight inches. For this reason als: 
obvious that the welders had to contend not only with the lowered into the ditch only at the coldest period 











Ditch and Pipe Ready for Operations. Each Crew Handled 20 Lengths. Machine Ditcher at Work 
ordinary difficulties of contraction and expansion, but with After three or four miles of pipe had been weld 
operating obstacles of an unusual nature. and lowered in the ditch, a temporary tie-in to th: 


The work was carried on under the supervision of Mr. H. P. inch line was made and pressure put on to the 
George, general superintendent of the Midway company, and leaks. The end of the line was blanked off, eithe: 
Mr. J. W. Farner, foreman. Mr. C. R. Haynes was the head a cap over it and later cutting it off, or by clampir 
welder on the work. Eleven welding crews, composed of reinforced blind flange, the latter being done onl 
welder and helper, were stationed at successive stages of the pressures were comparatively low. In this connect 


work at such intervals that it was necessary to move camp regarded as a fitting commentary on the general efi 
but three times to complete the line. Oxygen and acetylene oxy-acetylene welding as now developed, that there we: 
tanks were moved from one joint to the next on improvised three or four defective welds that had to be repaired y 
sledges drawn by mules. The pipe and other material were torch in the entire 18% miles. aggregating some 2,950 


shipped to the nearest railroad point and trucked from there approximately one to every thousand welds. Th: 
to the work, horses being used whenever marsh lands had to pinholes was less than one to every hundred weld 
be crossed. were easily closed with a punch. 

The pipe, 10 inches inside diameter, weighing 27.37 pounds In the entire line there was but one turn of 90 degre: 











One of the Welded Joints. The 90° Turn. Operator Making Butt Weld 


per linear foot, the sections averaging 35 feet in length, was this was accomplished by two mitre welds of 45 des 
delivered already beveled to 45 degrees at the ends, the bevels placed about four or five feet apart. Near this bend 
carrying through to the base or inside circumference of the _ stalled an 18-inch expansion sleeve. There wert 
tube. The ditch for the pipe was dug under contract with a expansion sleeves in the entire 18% miles. Th: 
machine ditcher, and was two feet in width and three feet depended primarily on the uniform temperature of t! 
deep. gas to counteract the slight contraction and expa 
Twenty lengths of pipe were assigned as to the operating would occur in the pipe after finally in place under t 
unit for each welding crew. The pipe was laid on the side of with gas feeding through it. It has been found that | 
the ditch and rested on skids, the crews welding the joints tions of temperature under operating conditions 
successively, rolling the pipe into place and turning it as the slight in this part of the country compared to t! 
work progressed to keep the work horizontal. When a series the work is exposed in construction. One drip po 
of twenty sections was welded, the completed work was rolled stalled, and was designed by the Midway engineers 
on the skids until directly over the trench and lined up with This line is for the purpose of conveying gas fr 
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w 5 intry. The gas leaves the wells under a pres- 
Ss ab 50 pounds to the square inch, and reaches its 
rg n at a pressure of from 75 to 150 pounds. 

ee originally intended that the Midway line should be 
—_ of oxy-acetylene welded construction, but shortly 


“er the work was begun it was found necessary to use about 
4 ween of second-hand pipe with screwed joints on the Elk 
vill end of the line, diverting the pipe originally planned for 
‘hic Jine to another line leading from Elk Hill toward Taft.** 
Definite data covering gas consumption are not at present 
available as part of the 7’,400 feet of oxygen and 68,900 feet 
; acetylene delivered: for the lines was converted to other 
On the basis of deliveries, the consumptions would 
werage 2556 cubic feet of oxygen and 23.36 cnbic feet of 
acetylene per joint, or 9.53 cubic feet of oxygen and 8.71 cubic 
et of acetylene per linear foot of welding—considerably 
higher than normal for welding %-inch steel; but these con- 
sumptions include oxygen and acetylene used in cutting. It 
is expected, however, that the corrected figures, when ob- 
ined, will be found somewhat above normal also, owing 
1) adverse conditions of work in this particular field, where 
high winds retarded the welding much of the time and mos- 
quitoes in the marshy stretches interfered with normal manipu- 


mses 


lation. 





CAST IRON CUTTING 


Gray cast iron cannot be cut by the oxy-acetylene torch 
with the same speed and freedom as wrought iron and steel. 
It is practical, however, to separate cast iron. The resulting 
cuts are somewhat wider than cuts in steel of the same thick- 
ness and the consumption of gases is more. However, for 
those cases requiring the separation of cast iron by the burn- 
ng process the difference in cost is not usually of much im- 
portance, 

Generally speaking, there is little need for cast iron cut- 
ting as compared with steel cutting. Castings are made in 
the foundry of the shape and size desired, and no commercial 
reason exists for cutting castings in general unless it be heavy 
sprues and gates. The jobs that turn up are generally of an 
emergency nature. It may be necessary to remove excess 
metal, say from a heavy electric turbo-generator base or to 
cut castings in a junk yard too heavy to break apart with the 
means at hand. Cast iron tanks used in some chemical works 
sometimes are re-bottomed and in this case the cutting torch is 
used advantageously to remove the old one. Drop forge con- 
cerns would find the cast iron cutting torch valuable for rough- 
ing out cast iron bolsters used with trimming dies. These 
bolsters are made in blank and the opening is machined to the 
shape required to match the die. Often the shape is irregular 
and costly to drill and slot. Hence, the desirability of using 
the cutting torch. In order to use the torch, some of the 
drop forge concerns order steel casting bolsters which can 
be cut with facility. Another use for the cast iron cutting 
torch sometimes felt is veeing heavy broken castings prepara- 
tory to welding, thus saving chipping or other mechanical re- 
moval of the metal. 

\n example of the value of cast iron cutting was afforded in 

‘ast Iron connecting rod for a huge metal drawing press. 


*The expendients noted in the text, relating to provision for 
‘pansion and contraction in pipe lines, are comparatively recent 
ngineering developments, but are not so new as to be regarded 
my sense experimental. Indeed, there is not the slightest doubt 
that, had similar precautions been taken, some of the earlier 
Iifficulti encountered, notably in the mid-continent field, might 
‘en effectually removed. This is indicated by the success 
/ welded lines in Wyoming where even greater extremes of tem- 
are experiencd. 


hasiw tb 
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ar Taft, to the Kern River oil fields in the 


It became necessary to shorten the connecting rod by about 
15 inches in order to afford space beneath the slide for a 
large die. This connecting rod was cut apart with cutting 
torches, the cross section being about 14 inches in diameter. 
After cutting apart and removing the section to be rejected 
the parts were set together leaving a space of about 2 inches, 
and welded with thermit. Thus, by the co-operation of two 
modern processes of separating and welding, a costly casting 
was saved. 

The oxygen pressure recommended for cutting cast iron is 
about 125 pounds and the acetylene pressure 20 to 25 pounds. 
It is evident that only acetylene compressed in cylinders may 
be used in the present state of the art—Autogenous Welding. 





MANY WELDING EXHIBITS AT RAILWAY 
APPLIANCE SHOW 

At the National Railway Appliances Exhibition, held in the 
Chicago Coliseum, March 14th to 17th, many of the promi- 
nent manufacturers were represented by interesting exhibits. 

The Air Reduction Sales Company showed the application 
of bonds to railroad rails and the cutting of rails with the 
oxy-acetylene torch. 

The Page Steel & Wire Co. displayed the Armco line of 
welding rods and wire. 

The Torchweld Equipment Co. displayed a complete line 
of welding and cutting apparatus and supplies. 

The Hope Natural Gas Company demonstrated Butane gas 
in cutting torches and blowtorches. 

The American Gas Accumulator Company displayed weld- 
ing and cutting torches. 

The Carbic Manufacturing Co. displayed Carbic cakes, gen- 
erators, welding and cutting torches. 

The Walter MacLeod Company displayed preheating equip- 
ment. 


CANADIAN WELDING SOCIETY ELECTS OFFICERS 


At the first annual meeting of the Canadian Welding Society 
held in Montreal, Que., on March 15, 1921, which was at- 
tended by between seventy-five and a hundred members, the 
following gentlemen were elected as officers for the first year: 

President, W. H. Wood, Canadian manager, Commercial 
Acetylene Supply Co., Inc., Toronto, Ont. 

First vice-president, Thomas Jones, works manager, Ca- 
nadian Vickers, Ltd., Montreal, Que. 

Second vice-president, H. E. Mussett, sales manager, Canada 
Carbide Co., Ltd., Montreal, Que. 

Secretary-treasurer, § N. Robinson, editor, “The Canadian 
Welding Journal,” Toronto, Ont. 

Directors: F. Borys, commercial manager, L’Air Liquide 
Society, Toronto, Ont.; R. H. Combs, general manager, Prest- 
O-Lite Co. of Canada, Ltd., Toronto, Ont.; F. C. Hamilton, 
vice-president, Canadian John Wood Manufacturing Co., Ltd., 
Toronto, Ont.; J. G. McCarty, Canadian manager, Metal & 
Thermit Corp., Toronto, Ont.; A. J. McDougall, vice-presi- 
dent, National Electro Products, Ltd., Toronto, Ont.; W.. F. 
Thatcher, general manager, Dominion Oxygen Co., Ltd., 
Toronto, Ont. 





BOILERMAKERS CANCEL CONVENTION DATE 

The Executive Committee of the Master Boiler Makers’ Asso- 
ciation has decided to “call off” their convention for this year. 
This convention was to have been held at St. Louis, May 24th 
to 27th, 1921. 


WHITNEY RESIGNS ADVERTISING POST 
Frank C. Whitney, for eleven years with the Davis-Bournon- 
ville Company, Jersey City, as advertising manager, has resigned. 
He was also sales manager for six years, 1914-1920, Mr. Whit- 
ney’s future plans have not been announced. 
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Smith’s Line 


Smith’s Acetylene Generator; 


—are complete, economical plants that will gen. 
erate acetylene right in your own shop, at aboy; 





30 lb. ‘ ; 
Carbide \4, of its cost in drums. Smith can furnish the 
Capacity size that just meets the size of your shop. Write 


for full information. 









Smith’s Pre-Heating Torch 


This kerosene pre-heating torch is one of the 
greatest inventions ever offered to the welder. 

















The kerosene is not fed under pressure; and the torch 
does not have to be generated before it will light. Just 
drop the kerosene tube into an open vessel of kerosene 
and attach the air tube to any air line carrying 40 pounds 
pressure, or over. The vacuum created by the flow of 
air at the nozzle of the torch draws the kerosene from 
the vessel, at the same time converting it into gas. A 
match lights the torch instantly. 


The flame of this torch can be adjusted from 6 inches to 
6 feet, to take care of any pre-heating work. Thus the 
troublesome charcoal fires can be entirely eliminated. 





Ask Any Jobber For 
Smith Welding Tools 


or 


Write Us Direct 





(Send for Catalogue) 
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elding Equipment 


. Smith’s Welding Torches 
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ACETYLENE PORTS 
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(Cut-away view of Smith’s No. 4 Welding Torch) 


The exceptionally complete line of Smith’s torches enables the 
welder to get the torch exactly suited to the work he has to do. 


Smith has spent years studying the needs of the In Smith torches there are distinctive patented 
welding industry. The result is a line of features embodied in no other welding torches. 
torches immediately adaptable to all the needs The interchangeable welding and cutting tips,— 
in the welding trade. Whatever your line of the non-flashback features,—the ease of han- 
work,—there is a Smith torch that will econom- dling, and economical use of gas are features 
ically equip your shop. of every Smith torch. 


Smith’s Torches and Generators Iiave Been in Use Since 
1906. Each Torch is Covered by Liberal Guarantee. 


100 Ib. 
bide 
pacity 










200 Ib. 
Carbide 
Capacity 





MITH =< 
INVENTIONS 9617 4th St. S. E. 


NCORPORATED Minneapolis, Minn. 
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ATTENTION, WELDERS 


big money repairing Scored Cylinders and Cracked Water Jackets by the EVER STAY PROCESS. We GIVE 










Make 


instructions on making tools and applying EVER STAY METAL with an initial order of EVER STAY METAL AND FLI xX mplete 
ee Pe PR ee, ER $2.75 Per Pound 

Ce Se 8... «canes An inewalnnccereaedake ha tketihe cahickes: tae ae 1.00 Per Bottle This metal sold on a M as 
EVER STAY SOD LOOM, for Alem iis gs 656: 65 665 Hick ULSD. 1S. ca De es 2.75 Per Pound ‘tee. All orders shipps 0D. x 


orders shipped less tha: 


Distributors, toe )=6=6CUELWER STAY SALES COMPANY © = 





























paratus. 1501 Jackson Street, OMAHA, NEBRASKA ri Ra Ah —S lela 
° - For Sale—Oxweld low pressure generator d 
aSSI1 1e S tion. Address 63, care The Welding Engineer 

Help Wanted—75c per line, minimum 4 lines. For Sale—One 500-lb. Oxweld generator, new eo: 

jobs Wanted—4 lines free. 25% below cost. Address 64, care The Welding Engines, 

Other Ads—$1.00 per line, minimum 4 lines. se 

Counted 8 words to line. Add 6 words for keyed address. Wanted—Oxy-Acetylene Welder for a small job shop doing 
oak all kinds of gas welding, located in southern town of sm 

Wanted—Salesmen, Demonstrators, Welders and others thousand on the Atlantic coast. Must be first class welder 


meeting the welding trade to solicit subscriptions to The also something of a job shop machinist or blacksmith 
Welding Engineer, or furnish names of possible readers. permanent if you can deliver the goods. Stat: 
When you put your friend or customer in touch with this 
publication you do him a real favor—make it possible for him 2 Piece. 
to learn more about autogenous welding, liberal proposition. ™er wanted. Address 65, care The Welding Engineer 
Write me now. Yours for welding, Mackenzie. 


ge, salan 


expected, married or single. No booze fighters or windian. 








For Sale at Attractive Prices—Prest-O-Lite Service Agree- 
ment on 10-WK. cylinders. Address 42, care The Welding En- 
gineer. 


Wanted—Experienced acetylene welder, who is thorough) 
competent to handle all kinds of repair work and new teak 
work, made of sluet and plate. Only married man who want 
permanent position considered. Address 66, care The Welding 


Engineer. 





FLUX FORMULAS for Cast Iron, Brazing, Copper and 
Aluminum. We will mail the FOUR guaranteed formulas for . ; es 
$4.50. Write today. American Flux Co., Box 153, Madison Wanted—Experienced aluminum welder, who is competent 








Square Station, New York City. to organize a welding department and instruct new welders 
——— — iemeiinacienimntani , Must be a high grade man in every respect. Address 67, car 
ern, Save Mensy The Welding Engineer. 





Mak Cast Iron and Aluminum fluxes. Satisfac- ————_— 
i i sc ong ns os — Wanted—To exchange 6 W. K. Prest-O-Lite cylinders for 
tion guaranteed. These are the better kind. $4.00 for all 5 oa hlight. Add on The Welding Encir 
three. Pacific Flux Co., 18 Natoma St., San Francisco, Calif. ° ~~ ° P©@FCnuem. s\ddress bb, care Ane welding Engineer 








For Sale—One 200-lb. Duplex Generator, one ten-cylinder For Sale—1 Zeno Portable Electric Welding Equip 
Manifold, ten low pressure Welding Stations. Additional 220 volts, 60 cycles, capacity 80-200 amps. Good working 
equipment to make installation complete. Manufactured by order. Price $300.00, F. O. B. St. Louis. Address 69 
Oxweld Acetylene Company. This is new equipment, has 
never been installed. If interested write The Hoover Suction 
Sweeper Company, North Canton, Ohio. 2t-Mar.-Apr. “3 ae 
Wanted—An experieiced all round acetylene welder. One 

Position Wanted—Electric welder with five years experi- who can weld all kinds of metal, aluminum, brass, steel, ca 
ence on boiler and generator repair work. Prefer Chicago _ iron, etc. In reply state age, experience, etc. We pay goo 


location, but willing to leave city if opportunity is a good one. > : 1 ¥ 
I s Ae ba St., Syracuse, N. Y 
Address Henry Thessenvitz, 1319 W. 14th uy, Chicago. wages for geen. 620 5) ee & ee 


Positi — ic W rith 14 years’ exper 

Wanted—Position as welding foreman. Gas and electric _—_ Wanted—Electric Welder, with ee . 
: ’ . 7 ence, desires to locate as demonstrator or salesman. Atl 

welder with 3 years’ experience. Will take welding position ‘ : —T 
“ ; ‘ territory. Best references. Address 70, care The Welding 

that promises future. Now owner of shop. Address 61, care Seon 

int a "page Engineer. 

The Welding Engineer. 


The Welding Engineer. 

















= For Sale—1200-300 lb. generator; 29 No. 2 tips; 2 Ni 

Position Wanted—By acetylene welder with 26 years’ ex- tops; 28 No. 4 tips; 36 torches; 40 single gauges; 38 doubl 
perience as boilermaker. Full knowledge of boiler and repair gauges; 1 box brass plugs. Prices reasonable. Albany Weld- 
work. Sixteen years in last position. Address 62, care The ing & Boiler Shop, 40 Madison Ave., Albany, N. Y 
Welding Engineer. eee 














$$$ — = Wanted to Buy—1i1 General Electric 200 amp., direct currem 

For Sale—1 Davis Bournonville large style C welding torch welding outfit. Motor to be 3 phase, 60 cycles, 220 ' 
with 10 tips, 1 to 10, like new. Cost $70.00, want $50.00. Must be in first class condition. Address 71, care The W 
M. A. Mueller, Muscoda, Wis. ing Engineer. 





LIBERTY ALUMINUM SOLDER permanently repairs Crank Cases, Aluminum auto hoods, auto bodies, manifolds— 
in fact anything made of aluminum. Guaranteed to give satisfactory results. Laboratory test shows 12,000 po yunds 
tensile strength. Price $2.00 the pound, 10 pounds or over $1.75, Shipment cash with order or C. O. D. except 
where satisfactory credit relations established. 


ORDER TODAY Jobbers Wanted in Every City 


LIBERTY WELDING & MFG. co. 


4200-4208 Grand River Avenue Detroit, Mich 
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Something New WY 
Under the Sun . WWI] 





7 iS big truck, from which 
two welders and four chip- 
: may work simultaneously, 
will handle jobs at shops, piers 
and other points formerly in- 
accessible. 


pers 


Nine barges equipped with the latest 
electric arc welding and air devices— 
three more with air only. Staff of ex- 
pert welders. 


UNITED MARINE 
CONTRACTING CORPORATION 
15 Whitehall Street New York City 


Telephone I Souolings, Green 7420-7421-7422 
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RS 


SAA, 


















Clean and Quick 
Method of Brazing 


B. D. M. Co.’s No. 101 Gas Brazing Stand for tool 
rooms or manufacturing purposes, has two powerful 
gas blowpipes which are adjustable in any direction. 
The substantial iron frame carries also an air drum 
and necessary connections as illustrated. Equally 
effective for a small piece of soldering, or for a 
heavy job of brazing requiring both blowpipes and a 
built-up fire-brick backing. Price $45.00. Catalog 
“B, X.,” to be had for the asking, tells all about it. 


Buffalo Dental Mfg. Co. 


Buffalo, N. Y. 








Manufacturers of 


SEAMLESS STEEL 
CYLINDERS 


For: 


Oxygen 
Hydrogen 
Blaugas 
Butane 


Interstate Commerce Com- 
mission Specifications 


RIGHT PRICES—PROMPT 
DELIVERIES—SUPERIOR 
SERVICE 


Wm. Wharton Jr. & Co., Inc. 


[Founded 1859] 


Gas Cylinder General Sales Offices 


30 Church St., New York City 


DISTRICT OFFICES: 


Pittsburgh 
Cleveland 





Boston 
New York 
Scranton 








* Anti-Borax 


VN), Welding Fluxes 


Only the Best 


Better, stronger and softer welds are more easily 
and more quickly made with Anti-Borax Weld- 
ing Fluxes. That’s real economy. 


For Cast Iron, Brass, Bronze 
Malleable Iron, Steel, Cast 
and Sheet Aluminum 
ANTI-BORAX FLUXES are scientific prepara- 
tions which weld at lower head, leave no scale, 


cleanse the molten metal, assist fusion, prevent 
cooling cracks, and leave metal soft at welds. 


= 


QW / 




















Anti-Borax Fluxes are the best that money can 
buy, yet they cost no more—usually less than in- 
ferior brands. 


GUARANTEED to give perfect satisfaction or 
your money refunded. 


Write for price list and free samples. 


Anti-Borax Compound Company 


Fr. WAYNE, INDIANA 
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ATTENTION, WELDERS! r 
Make big money repairing SCORED CYLINDERS by the LIBERTY PROCESS. Same pistons used. We se!! om 
plete outfit including tools, and sufficient metal to pay initial investment and make a handsome profit bes) Full 
instructions for application included. Price $90.00 complete, cash with order or shipment via express C. O Satis 
faction guaranteed or money cheerfully refunded. 

LIBERTY WELDING & MFG. co. 
4200-4208 Grand River Avenue Detroit. Mich, 

ee! 














—— »" 
Finish Your Welds With a “WODACK” = 
PORTABLE ELECTRIC GRINDER 
You will also find the “WODACK” Portable Electric Drill equally 
handy in your repair shop. 


Both tools are fitted with the “WODACK” universal motor and will operate on 
A. C. and D. C. current. for des riptiveu 


Manufactured Wodack Electric Tool Corporation 


27 South Jefferson St., Chicago, U.S.A. 
oN 














Bare Facts 4 Proper protection for the 
These Hand Shields are ) a welders’ eyes has been 
made of a strong light /) Mm given our undivided atten. 
fibre. Our improved i / tion. Suffice to say we 


Lens holder and ““ESSEN- offer only the proven cor- 
TIALITE” lenses are part 





rect types. 
of the regular equipment. 
Style “‘D"’, weight only 8 
oz. Style ““L’’, weight only Chicago Eye Shield Co. 
9 oz. 2300 Warren Avenue 


“ CHICAGO, ILL. 
Send for our new Catalogue No. 17 Style “L” 








CURRENT WELDING LITERATURE. of thermit, the making of molds and all of the details of 


are scri . Published by McGraw-Hill Book Co., New 
BRASS WELDING, by David Baxter,—The chief difference in 22°, described: | by the Welding Bagineer.. Price, $4.00 
welding different grades depends more upon constituents other than 6 





copper than on the shape of the article. Large copper content calls EYE PROTECTION— Catalog of Chicago Eye Shield Co. Fift 
for larger flame. Hold cone at least a quarter-inch from metal, pages. Discusses effect of welding light on the eyes, illustrates 
and at an angle with weld. Avoid oxidation of zinc. Cracks should and describes full line of spectacles, goggles, helmets, respira 
be grooved before welding.—American Blacksmith, March. shades and shields. 

EFFECT OF EXPANSION AND CONTRACTION IN THE OXY- THE TECHNICAL ENGINEERS JUDGMENT OF TH} 
ACETYLENE WELD, by N. Ward Guthrie.—Whenever the internal ACETYLENE PROCESS, by A. S. Kinsey—Booklet published 
stress caused by contraction is greater than the tensile strength Air-Reduction Sales Co., New York. The mechanical engi 
of the section a fracture is bound to result. In all cases wherever welcomed the process because it pav ed the way for welding 
possible it is better to preheat. Spreading the edges by force greater variety of metals. He had to give attention to a 
instead of preheating is not advised. We cannot prevent expan- ciples in shop practice. The efficiency of the process makes 
sion and contraction.—American Blacksmith, March. acetylene welding an engineering success. 


: ree EE . ' TECOR SPECIALTIES—Catalog of electric are welding a 
WELDING WIRE ANALYZED—Booklet published by the Reid- sories issued by Syanapartaten’ Engineering Corporation 
Avery company of Philadelphia, containing the specifications of York. Lists helmets, face shields, sand blasts, electrode hole 
*“‘Raco” welding wires. Gives analysis of eight grades of wire goggles and coated electrodes. 

and describes their uses. 


STANDARDIZATION IN THE TESTING OF WELDS—sta! 
KEEPING THE TORCH BUSY, by David Baxter—Slack times ardization of tensile tests along new lines should utilize exist 





present a problem for the welder as well as the business man. A standards as far as possible. The bending test is of arbiti 
good time to solicit business not otherwise sought. The torch character and therefore requires standardization. For fatigue 
operator need not be idle just because he has no welding to do. tests the machine developed for the Welding Committee t 
Other money-making jobs wait for him if he will only go after Emergency Fleet Corporation is recommended.—<Acetylene 
them.—Acetylene Journal, April. Welding Journal, London, March. 

OXY-ACETYLENE WELDING OF RAIL BONDS, by A. 5S. AUTOGENOUS WELDING OF ALUMINUM, by R. Granjo! 
Kinsey.—Booklet issued by Air Reduction Sales Co., of New York. The author deplores the lack of progress made in welding alun 
Deseribes the application of signal bonds to rails by the oxy-acety- num, in view of the fact that the metal is being so widely use 
lene process. Data relating to the cost and efficiency of the oxy- all industries. It is only a question of keeping the metal at t 
aedinlens welded bond as compared with the channel-pin method joint at its original purity, he says, and giving the melted portions 
of connection are given. the correct mechanical properties.—Revue de la Soudure Au! 

gene, February. 

GAS TORCH AND THERMIT WELDING, by Ethan Viall—A : « 
thorough discussion of gas torch and thermit welding practice NEW ACETYLENE GENERATORS—Description of a new ‘))" 
and equipment. Details are given of the different makes of weld- of generator which ‘employs both the water-to-carbide and carbit 
ing and cutting torches and how they are used. Preheating and to-water principles. The two principles can be used separal’ 
actual welding practice are thoroughly treated. The composition or together in this machine.—Journal de I’Acetlyene, March-Ap! 





ASK HYDREX 


HOW TO IMPROVE WELDING AND CUTTING MACHINE OPERATIONS 
Hydrex Engineering Corporation Buffalo, N. Y. 
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Stand Carbide 





The Farmers Standard Carbide Co., Inc. 
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THE WELDING ENGINEER 


AT THE PINNACLE 


far beyond the power of words 
“the survival of the fittest” 


| “Hercules Aluminum Solder” 
“BEST BY TEST” 


The finest Aluminum Solder manufactured 
and the most economical to use 


for Every Purpose 


House Lighting Plants 
Welding—Brazing—Cutting 


SIZES 


314x2 14x% 
2 xl Y4xyty 
Miners Lamp Granulated 


Prices Right—Ask for 


Quotations 


“twnarp cans Prompt Attention and 
Immediate Ship- 
ment on any size or- 
der whether single can 
or carload. 








The standard by which all others are judged 


Manufactured and exported solely by 


HERCULES MANUFACTURING CO. 


105 West 40th Street, New York 





N. B.--Send for Trial Bar, $1.00 
each. Postpaid anywhere in the 
United States. Money refunded 
if not entirely satisfactory. 


Office and Factory 


Plattsburg, N. Y. 


Some territory still open for live agents who can 
produce results. 





























A Welding Wire or Rod for Every Purpose 


Are you experiencing any difficulties in welding your products? If so, submit these problems to us. Let us 
prescribe the filler which will solve your difficulties. : 

The largest stock of wires and rods in the country available for immediate shipment. Send for a free trial 
saiple, or advise us the nature of your work, and we will send you, free of charge, the wire which will give 
the best results. 


Our SWEDOX family consists of the following well known brands: — “ or electric welding of 

NONOX SWEDOX VANOX high carbon steels, building up rails, 
_For general acetylene welding. For acetylene or electric welding of etc. 

LEKTROX SWEDOX : Vanadium steels. BRONZOX 

_._ For general electric welding. NICKOX For acetylene welding of Malleable 

CASTOX ; For acetylene or electric welding of Iron, Bronze and Brass. 

_. For acetylene welding of cast iron. nickel steels. MANGANOX 

CARBOX KROMOX For acetylene or electric welding of 
For acetylene or electric welding of For acetylene or electric welding of high manganese steels, frogs, switch 
steel castings. chrome nickel steel. points and crossings. 





CHICAGO, ILL. ertiral (c DETROIT, MICH. 
127 N. Peoria St. Skeel Ee \VVuute : omupany Warren & Bellevue Ave. 
( mitital . pes tec 


One of the Best and Most Economical Generators Manufactured 





-— ae pemigy aes be of Distributors of Our Entire Line 
elding an utting Ap us 
Lead Burning and Carbon Burning Outfits ' . & COS aa oo 
Welding, Cutting, Sheet Metal Cincinnati, Ohio Nashville, Tenn. 
Lead Burning and Battery Torches Dayton, Ohio Knoxville, Tenn. 
Acetylene Torches Toledo, Ohio Memphis, Tenn. 
Regulators and Gauges Columbus, Ohio Birmingham, Ala 
Cast Iron Rods, 24 in. long Cleveland, Ohio Chicago, Il. 
bar means Soe bina Reraey Atlanta, Ga. San Francisco, Calif. 
Manganese Bronze 8 Swede ° 
Aluminum Rods Steel~ Superior ——— enpeecage ke 3; 
Aluminum Solder Vanadium Preheaters 
4 Brazing Wire Nickel Drills and Grinders 
Brass Spelter Asbestos Paper 
Fluxes (all kinds) Asbestos Gloves 
Carbon Rods and Paste Hose, Plain and Armored 
Instructions Book on Welding Welding Plates and “V” Blocks 


WRITE FOR MONTHLY PRICE SHEET AND CATALOG 
Agents wanted in unoccupied territory. 


- Superior Oxy-Acetylene Machine Co., Hamilton, Ohio, U.S.A 











| Our Nex TNVELDING CO. Providence, R. 1 Ohio Rubber Co., Cincinnati, Ohio 
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ALUMINUM SOLDER 


ALLWELD 


This is not intended to entirely replace 
aluminum welding, but a real aluminum 
solder is a most desirable asset in the weld- 
ing shops. All detrimental characteristics 
of so called Aluminum Solder are elimi- 
nated. Write for sample. 








ALLOY WELDING PRODUCTS CO. 
80 Charch Street, N.Y. 










pared Wit ~ 
t h i One or. 


der of 
“ 
Morey Flux” 
| Thi articula 
one is for weld. 


| ing of aluminum, 


Parkesburg, Chester County, Penn., U. S. A. 
Est. 1912 Inc. 1915 














SMOCH HEROSENE TORCH 


€ i 








439 Mass Avenue Indianapolis, Indiana 











TORCHES ACETYLENE GENERATOR | 

REGULATORS ELECTRIC WELDERS 

GOGGLES ; —— 
TANK TRUCKS PREHEATERS 
HOSE- 
CAST IRON ROD 
STEEL ROD 

FLUXES BRAZING SPELTER 
BRAZING NICKEL ROD 
CAST IRON TOBIN. BRONZE 
ALUMINUM ALUMINUM ROD 


WE REPAIR EQUIPMENT OF ANY MAKE 


The Buckeye Welding & Supply Co. 


1544-52 W. 6th St. Main 5476 Cleveland, 0. 























WELDING RODS 


High Silicon Cast Iron 
ALSO IN ALL OTHER METALS 


Special Prices to Jobbers 
Inquiries Solicited 


ATLAS FOUNDRY COMPANY 


Irvington, New Jersey 








Bermo Welding Plants 


OXY-ACETYLENE 


13 years successful record 
wuaranteed. Write for Catalog and Easy Terms 


$25 to $250 
Bermo Supply Co., Omaha, Neb. 

















High Silicon Cast Iron Welding Rods 


Cast Aluminum Rods. 
Grey Iron and Aluminum Castings of all descriptions. 
WHOLESALE ONLY. 
WRITE FOR QUANTITY PRICES. 


The Iron City Foundry Co. Hamilton, Ohio, U.S. A. 











The Oxy-Thermalene Method of 
Welding, Cutting, Brazing, Etc. 


ACETYLENE OIL GAS PRODUCER 
the gas of greatest efficiency, economy 
and SAFETY. The only class of its kind 
Saves 25% on gas and oxygen. 

FIRST CLASS REFERENCES 

Special Welding MACHINES, guaran- 
teed no flash back cutting and welding 
torches, and supplies. 


The Thermalene Co, Chicago Height’:. Ill 


THE “ALTERNARC” 


Portable Cutting and Welding Machine 
“Carry It to the Work”’ 


THE ELECTRIC ARC CUTTING & WELDING co. 
152-58 Jelliff Ave. Newark, N. J. 

















——— 


BOOKS ON WELDING | 


Write for list of books on welding. 
If it’s in print we have it. 


| 
THE WELDING ENGINEER | 


608 S. Dearborn St. CHICAGO, ILL 


—_—_—_—_— 
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Airco was used to a large 
extent in rebuilding this 
B steamship which was 


shortened to admit of @ 


passage from the Great 
Lakes to'an important 
eastern dry dock. 


Send for Airco Booklet, ‘“‘The Technical Engineer’s Judgment of the Oxy-Acetylene_Process.’’ 


‘AIRCO OXYGEN » ACETYLENE 


SERVICE 


‘| IS GOOD SERVICE 


No Shortage 
on the Big Jobs 


Large welding and cutting operations 
often necessitate emergency orders for 
Airco Oxygen and Airco Acetylene. 


You need not fear a shortage of supply 
when undertaking these large projects, 
because a nearby Airco Distributing 
Station is prepared to handle efficiently 
your rush orders for Airco Oxygen and 
Airco Acetylene. 


“Airco Oxygen and Acetylene Service 
is Good Service’’ under al! conditions. 





AIR REDUCTION 
SALES COMPANY 


Manufacturers of Airco Oryqen, Airco Acetylene, 
Airco Welding and Cutting Apparatus 
and Other Airco Products 


Home Office: 
120 BROADWAY, 
NEW YORK, N. Y. 


Airco Plants and District Offices: 





Atlanta Jersey City, N. J. 
Bethlehem, Pa. Johnstown, Pa. 

Madison, III. 

Minneapolis 

_ New Yor 
Cleveland Oklahoma City 
Coatesville, Pa. Philadelphia 
Defiance, O. Pittsburgh 
Detroit Richmond 
Emeryville, Cal. Seattle 
Gloucester, N. J St. Louis 
Warren, O. 


Airco warehouses at intermediate points 
Bold type indicates the city also contains an 


Airco District Office. Address correspond- 
ence to nearest District Office. 





Mention The Welding Engineer when writing. 
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“The book you just sent me is the best 
thing I ever read on the subject of acety- 
lene welding. I have been welding ten 
years and find that the book can help me 
in a great many places.’”—A welder. 


“Enclosed you will 
to pay for the Encyclopedia, and am 
thankful to get it. I am highly pleased 
with it."—A welder. 


find money order 


“I wish to say that I am well pleased 


with this book.”—A welder. 
“It is the best book I have found of 
its class. A help to the expert as well 


as to a beginner.”—Welding Shop Owner. 


“Received your book and am greatly 
pleased with it."—A welder. 


“A copy of The Welding Encyclopedia 
has been in our home several weeks. I 
have heard my son and my nephew speak 
in praise of the work and I am sure they 
are well pleased to own the book.” 


“Received The Welding Encyclopedia 


Thanks. It was up to my expectations.’’— 
A welder. 
“Enclosed please find money order to 


cover the cost of the book received today. 
The took is fine and covers the subject 
very well."—A Welding Instructor 





THE WELDING 
ENCYCLOPEDIA 


1921 


Every Welder Should Have the Welding 
Encyclopedia 


“Enclosed find five dollars for the book 
It is well worth the money.”—A welder 


“Enclosed herewith please find check 
for five dollars for my 1921 edition of 
The Welding Encyclopedia, which I fee} 
is well worth the money, and trust that 
every welder will make an effort to secure 
this valuable catalogue of welding knowl- 
edge.” 

“It is with pleasure that I send the 
money, for you have done a worthy work 
in preparing such a complete and sorely 
needed collection of welding data.” 

“I find. the book to be the very thing 
for the welder.”"—A welder. 


“Find enclosed check for five dollars 
for The Welding Encyclopedia you sent 
me about five days ago. I read a good 
deal of it and find it O. K. for any welder 
who wants to learn more about the weld- 
ing trade.” 

“It is some book and should be in every 
shop where welding is done. It would 
te worth $10.00 to beginners to study 
before commencing to use the welding 
torch.”—A shop owner. 

“I think it is the last word in welding 
I want to praise you upon your great 
work, I have a great many welding books 
in my library but I like your Welding 
Encyclopedia the best.”—A welder 


The Last Word in Welding—Yours for $5.00 


The Welding Encyclopedia is America’s most complete and authoritative refer- 


ence and instruction book on welding. 


It gives you a vast fund of expert know!l- 


edge on all forms of welding, conveniently arranged, fully illustrated by draw- 


ing and photographs and written in language you can understand. 


It has 


the approval of the leading manufacturers in the trade. It is a book you should 
have in your shop library. Have you ordered your copy? 


CONTENTS 


1 Illustrated encyclopedia covering all words, 


terms, and trade names used in welding. 
2. Oxy-Acetylene Welding.—Aluminum, Steel, 
Cast Iron, Copper, Brass, Bronze. (Full instructions 
for welding each of these metals.) 
3. Electric Arc Welding.—Two 
ters on this process, 


illustrated chap- 


4. Electric Resistance Welding.—Includes Butt 
Welding, Line Welding, Percussion Welding and Spot 
Welding. 


5. Thermit Welding.—The most complete treatise 
on this process ever published. 


6. Use and Misuse of Oxy-Acetylene Equipment. 
Tells how to get the best results from apparatus 
and how to avoid costly accidents. 


2 
The Welding Engineer Publishing Co. 
608 S. Dearborn St., Chicago, Ill. 


Gentlemen: 


7 Boiler Welding An 
welder to study 
Treatment of Steels. 


What 


Ss, Ileat 


9 Rules and 
and what cannot be 


Regulations. 
welded. 


10. Charts and Tables.—A_ fund 
formation at a glance. 


ing colors at various temperatures. 


11. Condensed Catalogs.—Up to date information 


about the leading makes of welding apparatus and 
supplies. The Buyers’ 
liable guide to the man 


mends welding apparatus. 


Please send me a copy of The Welding Encyclopedia, for which find en- 


closed five dollars. 


I understand that | may keep it for five days for examina- 


tion and if it is not satisfactory | may return it and you will refund the pur- 


chase price. 


Postoffice 
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can be 
Rules also govern the 
installation and operation of equipment. 


important subject for the 


326 Pages 
375 Illustrations 


welded, 


of welding 4in- 


Includes color chart show- 
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Bound in Cloth 
Price, $5.00 


Index is a convenient and re- 
who purchases or recom 
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Send the Coupon Today 


refunded. 





Order with this coupon, enclosing 
check or money order for five 
dollars. If, after keeping the book 
five days for examination, you are 
not satishied with it, you may re 
turn it at our expense and the 
purchase price will be promptly 
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